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SSgiuJI 
ftgunll 



Jj^V^rif ^ lJiJJII 



jj^jj,! - (jLcujVI J J . >< -- 1 LuLjcjI ^Lujsj Lkjiislj 

tiiJj^l /oJjlJI JiUj ^j -Ui^' '■J^ (jr^ " J3L»JI 
J J * lJ— ^'.>-* (1)-* ?!—^^^-^'_^ y^*^' SJljJljIu «ll>-^j_a 

(J^LJlJI joiiJI l-lllJJ l4^JJ I rrO J-Lg. S J^L-aHo CjV JlAAJ 

d_<5JJ-2JI d_i^j_<5JI CjljUiiaJI jlLo ...tLLaj(JI 7"JLi 

(_y:L!l 3_Lij_«Ji,lj 3_jjLia^l i_aj^>iaJI La StiuJ^I 
j<S_L«JI pJ^>-3 Jl^IjJI Jl^Lj^I tl ii I n't (^ .-, ^1 ^", , ,.l 



i.n\'\ (_y:L^ Li-L*-!! SJjJil cuLj^Lj^I Jh^ liU SdiiiJI jj^Lo S3.itliJ,l 

' ^ j'^ S ^—LJ l_i-o_p^-j_^-iiiJ I A^UI j^Llm <iliCjIL<j<l (jjSLJI I Jl^ 4^j < 1 1 (_5i^i 

(_pj| 3_L^jj<II (jfiMi^l '"■'^1 '-^"a 3nirilrill (_y^ I jijfc J^ ,j.uSL«Jl SLoJlS L^jLaj 
Jj_LsJkl T-LaJjl IJlj* .(j\ im iVI i>j_5c_Lj p-j^>_iia TtjsoLS i±jjJL>JI joiaJI 3t!-*-' 

id_ujjiillj joHiIjSJI Sjjj n_gj Mijtl (J-aJtll T'JjLj f^^ i_!^L2jl joiia^I LifcjLjIlcl j^^*- 
5 A, ,.l"a.-,A I ,^"a .SlbtJI Sjialjplj ijJLLfil^UI CjLuJLi^II jj jt-^ jjl^ (Jj^ (j-*j 
L^jJI (_y2jjl 5JijJl>- slia-jj, ^Luju iS^jj-ail djibjtA 4j^Jaj (^^ i'?n1l (jj-ill 
(_yi (_pL<5^ <_!^L2_il L^_jSIjj J ''I .^--tlj Cjljja_(il L^jSjUJ (_, oUII (Ji«JI 

I J '^'^ Tcjj-ajJ fjjusuj^l (Jialll LJiiJ (— ijS . di^S i"iU (J^vj ii^l^l «_o (J^ljiiLI 
joJLjlJI 4_ituia CjIjjI cdiiiflj Cjj^Laj (— aj^ SLojji^ (jj^ .'lull oj-ill 4.fljaiiii! 
AjLflUJl ^jlS_«l ^jt lJi-P 7z-u2l1jl2 i4_L<UJtjl 4jj_lia_u 1 «Lj_LJ L^Il:>JL»_aj 1 1 , ^ j , ^ ^ 

5Ll>- (_y^ AJl2II!|j Sjjill 5jjil 4^ljr<1 (_Jj^|j ^■-"--'i l_^ i I j _■ I ' --» (_y^ J J U A ^ 

(j t M A (J-ujJ ^«ijul ^_^1 J '-^ '" «LiuaiinJl t"«'r 1 (.ot ^ oUll A JLflUJl ^ '-^ ' g * .^ t fi ill 
CjLj-ljJI )«_o (J^LflUJI j-i^ I LojJ <1j^u 4£jjaILo <tjjLtujl tLA^LaS (Jj ijjjcLa 
/n J ^ t3^^ IjtP"' C-)JL>. ,^_;jj^tJjQJl ^j^^laj ^^J^ Lt^J t«LiiLl:>J.l «L)jLi-ii>Jl 
p 1 < II 3 li I ril""! LliJe-Li-a La idjejjljj /oLlII 3 li ml"'^ :3_L<ii«JI 3 al ^",11 ^ j U a (j^ 
I j" a\l ^ Cj.SLiLijjj njjj>.i 3 li I ril"'^ (_^i (j-o (jjl I riWl ' ^ aj .^ 1 1 3-iJj <i I'll JJ^I 

. Lalx-i SJlj-"ii 11 a ^VSs\ L^LsT '"■-►"■^■Ij 

(jj_2JI /n 1 I ii" ' ^ j^ '.(Jlj 1 11 II Q.C i—Slj-Lsal SjjL^elLo «llolS^ILo ^'-^l 7'J^^ 
(jj2l\ (^1 I j il ' " I— ijSj 7j>jl Jla (jj-^ '— 'J_J^^ ' ''j'\; S^tsijiJI cLfljjiia OJ^ mhII 

(j-o ^H^' |_^ ''^'^ J^J joJ^^l i^jLaJI i^JJ (_jJI i_!L1SJ| IjLjfc TJ.XJ ... J-tJj 



d ^ I", -^ 1 1 i_fj^lj ... L^LJLjLaj L^j^lj.^j LgjLi-'cje-'Laj L^jLlIK i'iIj I j . ^ j . ^ ■ 

jLLjVI I jui (_y^ L^jLJojjj I j j^'^-j" (^' J^j • Jjl_>3 LixJK L^JcSL! iL^ o^I-j ^ 
J . >■ A " Jl^ . Lj^j .ilJ-3 j^HS jJI (_, 1 j-v JLLjiLj (_yJi-iJ «(_5.3 (j^ ijj^lsim 
ii—iLlSL!! I Jlj* ajSJs fj^l (_^jLJijj!j _ SsLLuiilj 3_LiSLl,l "OjjLIuLj _ «GjLuj/ 

.d_ujjiJI sLpSUI (_y3 fj <iUtl j-iSjaHJI jjjj^lj joIjlII iLkjuA^ qjj-lm] sLjijI 

.Ai^ILi^l (j-oj Ai^jiji (_yl^ Ci <i I <"i (^jjjJl (_yjJijLj<i jjLtuJ (_yjl_LLol (_y2jjij 

jLL>.l Jk^j _ ^_^-L<u 4_j_fl_j_fl_iIIiJj _ 4j p ^ I-^ * 1 1 ^^y.i:>-j i^L>- ^G_jS.>- ^_^-i-i' Lxiajlj 

J , >. ^ ", " J .i_jL1SL!I IJlj* (_gjLj>ol (_5-i^ SjuiaJjIj 5j^jj>JIj i_*j>JI (j-« 'J'i>* 
(_,tirill jLLI (_y^ i(_yJjJ<JI iX)'-^' CtJ! 'Ujaiu iSj^jJ,! 3^JJ(II /<JLc: aiinlm 
(JLjjji (_j.3 <la^jCLo 4-aj.<t.-v iLuLtujI SjjiUaS jslaJI SjjiLliij ^^^^^1 (j^Iajj ^se^ 
1 J I II V i'LljjjlJI *Ij-S (j^ 4 J Ull 7"jljJI .iLtjl (_3J-«-«3j iCjIj^ i^j[ju^s>- 

. . .(j-^ J oU 11 » 11 1 Ml jj-* *=ULLa) 

.3_ujjl!I 3^L2i!l jup~ «ua U Ltj.*^ 4JJI Llasj 

2000 (vT) o..ln,„rl 31 



«M\ 



w^a 



I 



4jI j -^ -» ' ^j (jljji (<sl«JI (JJiJJlS .M-LiiaLo (_yJI '"•■-'" Ij 

(j-C Ld_LjkLj IjOjLflJI X-li^l jjLtluj ^ • "■-" JJJCJJ 

-' J -1 ' -^ ■ 5 ^ I U : 1 I sLjLjJLjl^ JlJ- I'ilJ 4JI .(_yal3m 
I_*JJ.SLjJIj 5-Jjl U-V.al l_!JJ^ d J ^ U "i 1 I ^—'il ,^-^tl 
(^1 i L-fl-tfu-Sj 1 J aJLSUJI (J-* ^\i>^ ' )^-X-i3 i* 'JJ ' ^^' J 

4l%xl SJiiLta 'lieJji^ ^<si*JI 4^>lc: {j$3 ^ liil jd 

(jL^ \'^\ VI L^ic-jjLj (j-c (J-^-sa-i-Lj ^La ■ I 3 " _' j '^ 

jji-l «(_yji/ (_gl ijj^ - 3.icuiiJI ia^Lc T-jJaj (_yAjjiiiII 

4 jlii J & cL-ituLUI 7CJJU (jLi Uj I L-^-jJejjLLi _ 

j&LlII (j-u S^^JI r-jjjjj (_aj^ jjjj I Jui (jLs id fljjiiill 

(^jj^-iSuJ I (jj-ill (_7^ (oIaJI J^^ La jJ^ U^J 






(Ji«JI 71JJU J-A (<ii«JI T'JjLj Jl^so '.5jL^ JtI^ Lt^Ij (*J:i '■'^ '-"J:? '(l>i>-'^'-*^' 
jjfc i(jjj|^:>JI CjLlLula jl <i;Ljjj.;«lLll CjljjiJI (j^JJ '1-4:' ij^'-^'j (_jjLjijVI 

LfcJjJjvj 4_i^jjJil "ij-i-JI (_^i-ij T'iJ" "^1 • «lj-<-»iJI uJ^ Sj^JijJ ^jl-T* 'LjjLalj 

''*J. (J-* 4-ili«JI <ijUl£Lou (jLtujVI lJiSj^ j^iij TtJju iL^Lalj Lgjl ol . naj 

TCJjLill Jjk (Jlllj^lJJllj <_!j|J.J>Jlj jjLajUjlj (jij^^jJI ?tJjU (JJljJj joiiJI ?tJJL) 

d-iLilaj sLjc^J^ l_y^ ...<Sxi\ CjI j (_j^ j_iSjajJu x-LLuiajj i;i_4j<JI LdJjj JjaSjj 
(sJi _ S-uiJjJI 3^jj(II <JjiaJ (_5l _ Ll>.jJ5.<i1uijVI (_y^ j_iSLfllII JU^^I (_yi£: 

tcjjLLj 3_jLL«JI SJjJlJu dijJLa joJjlII Sj^fcUiJ 'LjJeJjLlII jLtJ^I (2^ J ' ^ ■^ '"' 

. I j J I ' --■ (_y3 (_yieJjLlII (_j^^l (J^i*- J-i* '"'^JJ oAjk <ii^ Cjj n ( a] La jjJl 

J I n'ia ^-t^^ (j-o LlASHil J^j (jJ^ I'lullj (_gjL>JI (jj-ill {oiaJI iLituia J .^" . .."a 
3j_ALLi (C^a (j-« L'lLi S -^ ^_^ ijjjjjj /cljtJl TtJjLiJ '^j J'-^ L^^ ^^5^ ^ o" ( III 
(3_<jiillj (_yiI»Sjj !(_, oUll ajS'll cIiVjljla jlSJ (j^ N '^"'> ■ j i'' i I i j"a /<si«JI 

joJjlII 5rti.il"°l i.~.lS""tl ...4jlj Jo. (_y^ (jtaJ-*-" 3'"'^^ (jrll SjiaJjl jl iJi-ljJI 
aLlII I U , ..l^j'a ij<sJL«JI TcJjLLi (_yC^I (_5i^ 3^^ JLa-" i n a )«-i^J (_5JI \j-it ijji 

d-Lajjiiill Aj U'.tl J^l^^j CjLiLp-j iIjLalLilo i_^ ji-ftcl I j Ij^iiJ Lr^-'^ ^-*-^ 
((Ji-ljJI ^D/oJjJI (_yJI SjJaJJI J^l£lj jji j2l^l ^"a jjU"tl I juij ./sJjJI (_yJI 



' ^ .':.C" (_2jjj/J . joJjJI TtJJU JJJJ 4_L«jl3J (j^ SJjlJjjlA (.3-*J !(_, oUII J_lSLfljJI 

(_,_<SJjL^l I*", -a- J a (_j_<fc li^p- (j-a _ /oLlII 4rt nil""! (jl LuJlj^ iU-»-^ (1)^_9 

Jlj>J,I i_JjJ (j-o Sjiji Cj J (j i"i g| J S -»- oJLjij .J Ml r x_<jiLlII oj-^' ij-" Jj'^' 
(_yJI 431 jj Ijia^ 6-1?tH *^i)^ "J-'^i^ lSJJI (jt^^J-^^^I foUl (j^ ^! -(jr*^' 
d ", A , ,.\l "a jjjij joJj ijcijiJI TcjjLLi Ij-JJ^ <ijVL»-j (JjLiiij joi^ OjJl:>JI ^ .^al 
J J U " J Lsj ' ^ jN SjLjjij <ij>ol I— ajS SjaLiJI (jj i— ajS ".(JIJjjJI q£^ 3jL>-Vij 
(j-L»- J Mir x_<j<LlII (jj-ill (_y3 L^jij J CjJili (_yl!l <ii»-jJi,l tiJJj (_yJI iJ-»-aj lt-^ 
"iiilu 4jrl imU "IjjLuiJ^jjj-LflJI A J U 1 1 jJLuSi cUjIi jj-o O'r!-*-^ ''^ "-* Juijjli 

.ijjjjjl trjLg:lj i,^11j S-lLlLiJI 

i3_ua_il_Lll 3-U.j-I.I liUj (_y^ 431 J /oJjJLj (jLliaVI ^Li^ LxJKj i/<si«JI jjjl3 
(jj_2JI _ ijJI JlJI ?=-^?^ (^ jJI ' I (j -'-J i"i ijiij^^jjvj L^^ljv (j-'JU ct^ J^Qilj 

i4jj;L>JI a J I < n 4_u.a^ iJJjlS Lcjj^ <ijl^ Ctj>^ (_gjjiaj (jl (_y3 j ■'■■'^ x_<jiLlII 
Jjl3 _ 4_lJ1 I iiiVI aj-LjlJI (_gl _ Sj-p.'i/l i'jJtj . 5-ul I iiiVI j^^iiJI (2>c ^LuiS 

j-ifu-c «_<j<LlJI (jj_2JI L^ j-^'^-^ ct-^' 4j(jLl!I Cjljja-Lll ijji Sji^l^l L^Lifuj 

L^LJii (j.« (J-^J '^ii-*^ SJLjjtA joJjiJI T^JjLj I Jj (_yl>- ii>juu^£j CjVLvjj j>yLki 

J J '^"' lSj-^?^ • Sj_<kLi vIjJlc, (_^1 4 joUtI SjjiLlaJI i_^i^ - J ' ^ ^ I (j5-^ o' 
3j_a,UiJ| ^4^3 (j3 (<JL«JI 7cjjL3 jjj ji 4.<ijS JL^l J'j-i-« (jJ^ iJJI jjl (_yxi«JI 

cIiVJlji-o )«-3JJ I j I , ^"i , ,. ^ i_alj I'l'ii III (j^ ^Liiaa 1 1 j ■^ "j " (_jJ-«-«3j 4joUII 

.>LJ^ VI .../aLJI TtjjLi (_yJI uuLiUVI ^j^ JLia-VI (_yk: . L^Jl23 



II 



i<tjljji^j iJ-SjiJI (_y^ Sjjlj 4^ (jJ^ J^ ij-ifu^ «-il I rill (jj_2JI jilo iJ:jjJlj>JI 
ScdJi (jl£ ' ''j^'* 1(«Jl«JI Ttjju 'Laj^ (j-a ^^»ll (_y^ Lajjjij i".o itLm 
njLjijVI I j ^ ■'^ "'^j (jl (2>SL<iJ^ "ijtiislj 4.flji>JI ^^J^ lt^' ^ji\t ^«tl L^j 
i«_3j_jj (jLtu-iVI (_y^ (3-^ iJL>-i3-'^ oLsol <1jj^L2j(JI (jl .(JlsLill (j^ '-*3-i-*-'j 

(_^l JjLu^I lilLu .(j^l^^l Liiajlj Jitll liiLu 4jV 4J^ SLiUI SjL^^I 

^'-j ■-'"' 3_Ls_Lo (_yJI 3^L». Vj iS^jjiil <— il I n'l'^lj 3.Sj.i:>JI t-illj^l (j-a cUSL^j 

jj ,^ . tl JljJa LjJjJi (_y3 x-iijJI (jL^ Li^ i3.aji>JI (_,lr <iJjij (_j£ll tljlr 
(J-^lj^ J-^ J^^ 3' (J^ '"'.' i-<ulj djvjj-LaA dji\t ^.11 (juls I jLs ^U , ,.jll 
j-ifu-C «_iLjJI (jj-SJI CjjLu L^Ls I cLfljjiLil I TcJjU i_JJ-a (ji^ (_," i"i xjlolj^j 
«Lj_LjjJI ^ U I ... I t (JjjlaJI ^ U. ..J It jj .^«tl pjjjai». (_yi^ *JJ-" VJDJ' Lr^ 

I J-A (_yS (_5-Aj .tiuJ^^sJI (<sJ »JI ij liLlaJ <il_iSJil (jjLjji 'ill '"' '"JiJ 'J ' "J J 

_ 1596) R. Descartes «<rjjLSLjj '^-yj" l— *4lj5 i jljjJI jL^ (j^ (>-ijV (JjJj 

(>_i 2 1,1^ sLui'i^l JJl^I Ji«JI ij\ J^] L^JJI 2ibJ^I 2riiiilrill ^1 (1650 

(Jj-ajj _ jjioLil (_gjj^l ijJIjjVLi (_gi _ (jjjJl:>JLi lIiLj-^juJI i-iljJj 1(jjj1_l!I 

x^jjj iJi«JI (_y^j dJJI (_y^ jS-iia iljal fOitJ V <iill .S_l1l1jJI ^^L^^' (jr'l 

aJl.2^ . ajJjlJJ lji_Ljiu_oj d_2_Li:>JI (j^ li^vLi (JiLiJjJ (jLtujVI ij^ SjL^jJI 

(jj^l ^jiM ^.t j^qJI JljIjJI Lai . ^ jiM ^«ll jjjLiS f_yjusji'\ ijji 5Jl>-Ij CjjISjJ 
(J rij in t^)) «LJIiiJ:jjJl:>JI jaLiJI 2£jjaj SjjiLj^ "J I III aajjj_i3 ijjfu^ i«_iLtuJI 

^^Jj-ia (jx. tjl iiiWI ,2>c 2jLi^^I jlSj i_gJJI (1626 _ 1561) F. Bacon (((Jj£1jj 
L^ u>^' lt-^' SjL>JI 2^Ljj^jjtlII Lii (jl£l3 iSjLjLiLaJI f_^j q^\^^\ f_y^ 2.2111 

.(_yjj'!^l <d3.ljj5 (_y^ ticjjL^I (sJjJI 

^jl III iVLj "l^SiJI jsjLjfc CjJlJ ii±jJi:>JI pull JLcL^I t-LjcJJI j_uiLcJ x-a^ 

(_y^ '". .^.^ 1 1 i(Ji«JI (_yi Sjijlj «l2j I j''' ij:t--yri-la iLoLxj L^Jbco ^^ 4jIjJ^j 

5jJL2_j ^j1_4jVI j-l^-C ij-jj_uJl j-l^i£l pj^uU (_3jjLJ Lj^ J .".^ jj-*^^ tj>^^ 
d.LLo'ill "Cbj^l jjjJjJI cLfljoiii ijjjl£ . .i^jv^l Ijui (_JjJLJLo (_p (__)ii3 u^ (J-2jl!I 
(_y.3 L«_o I 1 3 "j 3 ' ^ 'J-"-^ )«_iLcuJI (JJ.2JI (_y3 4joUII sLuJ^jaHilj 4_u^L2jii! 

(j^ .jljisLj 2j^ mijII ojstSl i_gJJI .5jjij>J,l ^^-lc. ajS'iILi (_y^LLiJI L^jLxjI jLI^I 

./cJjlIIj jj^fljul (^JjJlS iijl^Jji V Jl>.1j (^JjJiD 
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3_LoLiaJI 3_iSLuKjII « Determinism)) 3_j_«JL>JI SJjio L4JI .(±uJl:>JI j-iSLalll 

(j^lj^ cLj_aj_<j^ Ct-'-*-^ cLl<4I1:>J1j . 4_1 JlJ Jl>- ^jLt-cii^J «CL<;S.>.J iCU-aJ^ ^^ o^t 

5j_(fcll3 (_pj 1 1 JjJiiA ^LoLi Luu (jjSJI aL^u i_jji:»J Lx-a . J_'^" . ..tl ijiLiA ^1 

.oljjj/ CjjJ.>- (Jj-a-" I rr_IJ lijjjej (jl JjV CjJLajLa 

i-ij^LalljvVI 4SjjaiJ Ajj^jjus (j^lj^ (*^3^ (.7-'^' 4_jcL<iIi>-VI <ij.*IL>JI Cl>-js>- 
.tcjjQII jLi-uJi. LojIbtA I Jl>-Ij LSj^Ja fi^yj Lr^' '^F'i)^' 4_L<tl:>JI ."»!,>. ." j 

((j^jjJi)) j_Lc:j (1744 _ 1668) G.B. Vico «jX_l^)) jLLc: j-jjLl!! J^Ij_o 
( 1 794.1 743) A.R. Condorcet uAjl^jJJ^)) Jalait^j ( 1 78 1 . 1 727) A.R.Turgot 

^jy-USiX ^ ^ ^ ' '•^ TtJjLj «L<U tjl^ '-^Ij * j"' "^ *J (J-* J^^^^-^*-* l5.^ ''I'M (J-^jlJI jJi]^ 

(Jjfcj ISLaLjiHikl sLlI^ J^ .^4^1 3.3-ljV ^Ljcjji (jjSLj (jl jJj>j (jis aLlII 

J ^ Ji • •• (Q-J (J-*J * ^ '"'^ ^*-J-u LHJ 1 tj__?-^ ' ^jj-^ "-ll LiiuJ (j-A^>' fQJjtJ 1 «Lfl_(_al3 j L_U_a 1 J 

«L5e_JjLj jjutjj i«LajL^ jj^JljIuj «L^j_tIuS Jij_Li3 ^j-<^'j 3"^^*"'"**^ c?-**^^ (3-<-^' 



r 

IS 

1 



^ "y"" d^j-^^3 ?r'-*'^' <jiiJl>-j njVI ^JLv^J,! ojui jjL>o (<u iaj^uiJI u,^ 

^^ -^ ' '■i.^tl ^J^jtll I J AlA ijjLjIl^l (3^?e-J l-<l^ t^jjj t fi*t1 ^^^_^1 ^jji j.js>^z\ C1Aj1\ ^_^ 
t^^ Mit 11 ^jj-SJl «Lj 3-:J-4-1 ^>->-I jL>ol ^j£l LaLx-l I Jlj^ (J_L£ii2J ^1 j^^L^-l 2i (3^-3 

. <ij jgLjiS i_yj^\j£ ■i'-'^'^ (jjijJj ijoLiJI TLjjLlI ^ 1^" • "" LoLtuai 

d ^ A ,,.1^11 3j_ks_iJI (_j_3 (sJjJI 71JJU ^ ij^' /nl I ri t (ji JiJ^La ijjLoijVI (JjLfljj 
(_yi^ SjJiJ (jilJ (jl Lb J-«-^ liil jd . 3ijj(Ji,l f-J>3 (2>a /a4A pji "^Wj ijaLtil 

.((/cljul TtJjLj)) TtJjLj ^jj-i^ SjJiaJ ^jj-flJj i5_)^^-« SjLuLJ 



j.>-ljj 1 L<-Lo--v 4_uLjij'^I a J I < 1 1 (_yiij_iiuJ I t—i'iil jjfc TcjjLiII (jl (JLSj !(_>^I 
(__>^L>- (_yjLtujl ALAJjil Q^ lj_ijjij (J-2jJI L^ ji I'ltl (_ylll lIiVLsJ,! aji^I (j-« 
(_^l Jlj-j V 4_L«Jj _ Lub (jl^ jijLiII (jl VI l|_^JJ^JI (_yi^ULi aLaIaI jjfc 

aLj_3 : (_j-<-oi J t II ll tcJjLjJLj g< J I iM (jl (j.S_4-l l-« (j3->- ij^.^?e-<ili-a _ La Jl>- 

cj^LjLlIIj (JjjlII cA^\jjl^^ i L^jsoljjj i_jjijj>JIj 1 1 jUj^. ..j cjLjj^IoIjj^VI 
i_ij|j^ 3 J ^ . , U ^1 -sJj ...j<s.SL>J| ^Ir SjJajjjJIj iSJaLjJI (_,lr jlj^Vlj 
(Jjiial jsiaJI TiJjLi (jSLj joJj lALjUaVI (j^ ^ "■■^' jjl2JLi <ijjLjijVI ^ j I . >» -- 1 1 

4j3>Lc: t_jjLbj (j^ tiiJjL^I 4j LjJa^ U Ijiij Has- Ij-ijjVI 4i»J Jj iVU- 

J ■^" "■! I ^^==-1 LojJ <ijiL>olj "ijjIoLiJ jsiaJI 
(j_o Slj-^JJ i_j i"i aLt Jal MiiS 4i_jjjja joiaJI TtJjLi iJjjvLj^ CjjIS (_jJL<JLij 
iLjuusJx-LJi d-flj-aj ja^JLajj (^ jjj j" • "_' La 4_j£ Ijlj (jJJJI (j^^^pj>J.I »l oUII 

^J^ (<tt 7c_J_iiD^_J ^^ ' ^ j) i«L^Ljiu lIojLjvLj ^ /j^^.tU ( )ljiIL>.l (_^i^ /C^_LjJLJJ 

tSjii I iir°i '"'I "I j • "I (_gjj sLiLiJI «Vjji (jl^ I jl (JLsJI (-flJUJeJ Vj -1 j iji^-l ■^t 
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1838) Mach.E ((7-Lotrj^jl))JjLa Li^ iditjjLli Ijo" itlj^nU I! 5^ ,,.\la^f 
_(aJL»JI a;t,„r-^ O*^ ;>llo (I9I6_ I86I) P.M Ouhem ^<^uijj j.a^j (1916 . 

l_^i^ C^\h I li a .^jA . mIAII ^i^Ij^J^ j^^^IlaL^ ct-^ '-r^'^ ^A>^ UaLuiJ I ''^j' 

JL^J '" Jj '-^'ll 7CJJUJ »Ll»-iSJI tcjjuj Cjl-LiisU^I tcjjLjS ,i-<I ,^,^^."tl 

(j-o VI (J-SLS <i_L»ji^l S^jjiJ,! TiJjLj jl (oiaJI TcjjlILi aLaj-aI i-LlLui ij^ («-!j 
J->-lj '1.' Jjj'"'^^ J '^'^ -^^ (j^'-^ iS^^ aL«JI ^^^.fljjAill aLuj^VI jUal (_y^ '■^J-^J 

, ^j;^ t fi < 1 1 (J-^jlJ 1 jj 1^" 
x-ijiLlII (jj-ill cjuL^ ct-*^^ cjj o" I III (_yjJI "ijSLuji5A£j| 4i>.jJLl j>jLjfc (_5-3j 

4~La.LMi^j ^A*i\ Cjjjaj jUal /Tjl^ (oIaJI T'JJLJ 4jo it Li (_y^J (j^ UibtJ lil ijJli£j 
4JLjLL1I iJliLixIolj^l joJLc I '.^aj" . ..J i_2j I II "^ _ L^jioljji Tj\^ ^^JS>■^[J jl _ 

4jL^ OWl Jrf-^^ l5^' ( 1 879 _ 1 845)W.K. Clifford « Jj^iJ^ Oj-^^^ (^r^Jj" 

CjIJ «L2j^j(JI TJ-Jj->Ji\^ 4jlal>- (_y^ 4_La;LiLaIlI I CjLjjIou^I iiLL<j<l ijuuu^2^\ 
_ ^L^-ij 4_j_ujL_Ljfc i^^j^ji-i (J-^Sj jj-* tJJ' 3-*^J . CjLj_udLjjJ| ^jy^ ^ U I, I 7-Jl^I 
■ I j^** CjLvI I nil Ll:v^^^13 CLi-x^^ LuLLaj^ ^_^ _ <_iJl:>J,I ^'^ ■ ..W cLuiJojt 
J_i_i2 1878 aLjJI j 'I '^ II sULj^ (_y^j -Jr^' (jr^ "Jt!-*^ CjLkijI Liiajl 4jj 
"ilLjjLjsJI Aj I < II (jjijjjij (_5-Lc jl .^" aVI Aj J U -^ jjj_fl_LlS TiLxisji i<iLp.j 

tiijvLj^ jjl jj^jjj^ils i_jljj .(oitJI (_yaiLiJ (_^j>JI x_o i<iloLJaJI 3iL2iUI LajLQcIj 
iIjLjj/IjJlJI (2r>-j ' ~ ■ ^ 1 «"j i~,7i "ill (_jjJI S^^l (»J^ (jl L^LJii jj^ (sIaJI ?=jjLj 
5j.j>JI (jj_LflJI I j " '' j-^-«-J l-<»-^ i5_lJ1 I II "iVI vIjLjjiIjjJIj 3iLjjL:>JI 3_L<ii»JI 

(_ylll ^ 1 jl I iiuuu^2\l 3^j.2^j L^LijI ojui jjj-ijis (_j^^j jLH^I (jSlxjj 
(((jLjiL2j)) Sj-L^jfoJI sGjjIsUtA (_y3 C.P. Snow (ijii no ^J^ Jlju Lioi L&jja^ 
liLlJij irJj>j-ot^ SjlaLj. ojj-fljK L^a£ Jor (_yl!l 3jlaL>JI (_y^ LaLHI (_ylll 
«_a "J I j "i (_j_<iiij La^IbtA LLt-L-tla ULc J i I II Jj^ (j^ "'^^ • 1959 aL«JI (_y3 

"^ < I iil^l iLfljill 'Q^y^]^ isuj'^l )«_o 4jI J I iial (_yxiajj ujLi LjJ-ilj i»l oUII 
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5Ll>Ju 4j^5^ (2>^ jj-^JJ '"'j-^^'S (j'* " 1 (oJ-«JI J '^^ Sj^Lai- Lajialj I Jj 
5jj)j_il3 jj_* tj^' -^J ' " ^ i-**^ ^^"^ -1 * La Iju^ lJ^J i(J-«L(IaJl LaLulx-1 «L^LSIU1j 
i4 jolr SjLo oLuLcuj"^! djila (JjjjJjj sLuLcujI SjLo a^UI sUila (JjjjJj (jl 

(_y^ ^1 j . ..VI ^ 1 f >n Ull tcJjLj Sjjl^ J^^ iZj^j (_y3 'jj.-'jl^ "-^J-^i 'J^ 
(_j.^jJI (_gl _ 4joUll Sj_<kLLaJI «A '( I ri tl)) Sjj^j-Lisj (j^HsLSiLlI (j^j ^ ' '^11 M'J 
j^^j^Ja (j-^ — d' ' " '^^ )«— Li-3 (j-«j tji I ri tVI joJLc (_y^ <ijjLjijl 5j_iiUiS L^ 
^Ij^i i_<_LS (_j-^J ' J "^ .1 U ^jj-c-lK (Jj^jJ IjJaJ (2^ .(oIjlII tcjjLu 4jLL»JI 

J_LJ2lj l_J_Lja_(JI (j-j"^l J-Aj - (oIaJI (jl (_yJI (3.1 I " L« (_P (j-« ^^^"^ ' (jjl 

^ ■"■•'- »_i_uLjjl (jisaJl 

(_^l j>l_pJVI S-lILlJI t_!jj>JI j-jLSj '".".-' I JlS^ i^jjj nnW (JJ-2JI (_y3 La? 

aI «i" i^VI IJlJJ 3 _^l ,>.-.-tl 3 ^ J U : 1 1 ^^^ d tj ( iiL>>JI 4jIj_uLjj joiaJI Sj^Iai- 

"^ * J .' ■' 3 ^ '"'-' M '^ *>t!-" <-jLj-<-u'^J .^^Iq Ij j^\ Cf^-"-^ ' "''■■' ''^''iJ . 
(J_cLji3j (J_iJljl jj 1.^**. * 4\ Tr MiU ^LJe-ALLaj «Qj_uljJ i tjjL_ulj ciL^ J t- J l f'^j^^M 

4-^l",U,"jl Ajj"i< . .1 , , ..V .,.3jL;LilaJLj (jLjiJVI 4^^Lc.j ciiVjillj jlSLs'i/l 

sLiioiLill (J-ikl (j-o 4_i (j^jJjLil joJjiJj . cLixJjilLi U^L>- LisejLJuJ UaUjjl /cIjlII 
t^jyJ2jJLX\ /C^-A^j-a -n ^ .^" cUjL:e_aj i^_^_u3LI,l jJ^J^ ^ '"' ^t-« (G^tA:>Jl ' ^Ul*^.ll 1 JLA 
(jl J t ri t1 ^_^ ^ ^ , ^ "»■ " rt J ^^_L.4_ILa jLuS /cijul ?tjju cit J tt- L a /cjL«_a t " MS t"rr *^ 

.(>j^l 
r-jj-3-)) (<s-^_<j/lj (_,-Lc 1^1 t-> r jlj^ SjLijsJI Jj-^^sJI J i'nt}_\ \jJt (jl^j 
t_jVlj iLSLj^I (_y^ /oJjJI jjjlj (J ,1 1 iij^ (1956 _ 1884) G. Sarton (((jjjjL<j 

gal Mill VLjc^j i(jJ^-<iuJLll (jj-ill (jr^ LujjjlSi LLoLkiJ Lbe-ua 4i«j>J (_,.>■ jjJI 

i(Jj£ (j^ Jl>-I (j-ojj (<U L<iS joLlII T'JjLJ 4j<iitiLj (jjjjLiJi Tj^^ (j-«l Jiia 
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fjj\ (3j>-taJI tjl Jl^LS I Jl^vIj jjl i_^ cLl^Loj 4j^^ 4jolr aj^juuis oljj 
(_yi^ (—iij (jJ J-I' ^ 1 1^ « 1 1 (j^ijLcuJI Ji^->-J I j ^ I ->" 4jjijSj tfjlSlal (Jjj^i j<sJL«JI 

Aj It II (j-ojjJlj 3_i itl 1^ [jlAs JIjls- >La 3_iiLai! 3j.uiI!Li LoI IS/s^L;^! 
(jl SjjiiA 7' : "^~ i_W ' "-^ ^-i3-i>-^ <:L«_i3 (_p I ^ ■-'"' L^jSLIj id-iLiJiJI I j'-ij^j 
aLlII TLjjij 0^ n-dlij I jui (j^ ^LUiSj .Tcjjb ^ SijjLA^ (j-Luj I jU Cj^ji^ 

ja_L«JI J "a I '^"j i-ij;L>- iSJjJl^I d-uLjijVI S^jjJI joJIjla jajjji^ (_y^ (jjjjLji 
(Oj iGhent iJj_Lc. 4_«_aL^ (_yi 3 ^ ■ ..l^tl jjjjjj Ji^j 1 1 j'Cj-a-lt (JjjjLji jjl^ 

«LIj I 1911 aLjJI V^jLoisLjpl (_yi oljjJl^jJI (_,_L: Jlr^-Vj (sJjJI (_yJI J^^ 

(j^'^l Ij 4 (_y-3j .Sjj cfu_La jji_Jl/ ' ''I •■-"» Liiajlj *L_l<4jSLII (_y3 ijll^jaj 

A.Comte nCt-i^ Ct-u±s>-^\)). j uj"j ' . T ''1 jj ^ i)«-<-ol^l (_,l?tll 

2luJLJI 5±>.jJ,I ^ |j:j,':ijll Ji*JI j^Iaj J^ljJ, (_;A>^I 'iiajx-Dj (1857.1798) 

S-jjjiajJI 3_laLlII 3JU.jII (_yJI ^LlSjJ-i^LLjII 4xi<J^I 3i^jJ,l (_^l 3jJjjJI 
LSjjJa » t^ ■> JlSj .^j I'll i II aJl^III (JiLfljj Li^^jIDJ Lxji^l (_y^ (.jJLj (.7^' 
' ■ ' S 'Ij '^1^'' J. "' J U" '"' J '^ fi^*^^ ^.U ' O' ■' Uj"j ' " I* '"'''^"'' '■y^-iy^ 

3 . ^ . ^ -^"i ^ 3i:jc^ Jji jJLj^Ij i(JL^>J,l I jLjfc (_y3 Sjl »JI 4 "j ^ ' (_7i— c 

3Jj_L<iJ)) dJ d J iiiilu I— 4jLi I 3 ■•" ^J (.7^' Isis«(jjij3:jl)) (_yj* (oJjiJI tcjjLj (_y^ 

sLlLjSLiIij 3JLi^ (j^ ?rjj-'j ' 'j-^-^^! u^\ W^J ' I'^j-* (.jJI oj-y"-" J^"-* (*^ 
1916 aUJI JJ^j .3jS[j^^I Sjljk^I iTjLjV^I (_y^ l^^ji-l jjj^ 

./oJjlII TtJjLj (j^ (<u 3jLuiiii!l (_y3 JijlijLji 4jlaL». ^^ «Glj-L^La^ ^^Ij 7-lj 
Sjj-^^iSi-a 4.^^jj.aJI Jjl^jLi 4jlaL>- Cda-Li^a I njVI (_yl>-j (j-A^>JI til! J JlJLoj 
4l±a CjJU (jy^ ''^^^ L^LaJi 4jJL>-j j T'j (al«JI tcjjLu ^LiIi-ikVLi 5J_l<CLoj 

si joj I 19 19 aulII j j o"ij I II (_y3 (((jjij^l)) (j-« (.j-ILlII .iJJiJI jjL-ca Ji^j 
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Q^jL_u /c-AL_u ij^' H^claJl Ttjju gLLt-<^rv » (jL>. ^jLtuJ 1924 alajI jJLa «lL>J.l 

(_j.flji>JI 4J1< Mill 4JjL>- jiia isuSjjiuJI (2>jj i-'jlI Lj 'iiij ' '-^ ^ N 'J •<((j-'^jijji» 

Tcjjuj <ixJJ-iII 4j^j_iiuJI '"'Ijl i^^--ll jjjJ^Jl21II JLjjLjfo /oiaJI TcjjLLi (Jjj^^I 

i"ijiL»JI (oIaJI dj-iiS ^J i^** (0-l-UJ (_y3 ^U . ..jtl jj i^.ll (Jul t_!jJLll Jj^ (*>L*-" 

TLjjQlLi (jjjjLji » I u . "--» I J .J Miill (j^j 5jl».jJI (J^Ijla L^I LijIj -^3^ ct^' 

^j_j>-jlj (_^-^i->- Ai-j.^>Jl J ^ CT^i L>"JL? J-«3-*^ J_i_« ^Un "^ ^ ' U (_^L_ka_ul 

(ji_aL»JI (_y^ 3j-^' Cj^I (J-2jjI joitil TtjjOll (j-« LcSIaj -sl-ijj (j^3 • Ui^-i^ 

ijJjJI jjjlj 4j.«jk! jjjj Ls-« '^>t!l SJLlllj ^"^L^yi S^ljjJ 1932 .1931 

.SJljj>J,I joiaJI "^ Q-a-lo f_^ i_!jj(JI jj^ 

1940 aUJI JlIo jijLSjLa 3j(^Lv i^ ^AjlII jjjbJ liLli^l (jjjjLo 7^-i^^^^ 

sLua-ci (j_a 4j^l_aj -ij (j>J 0J^4^ (jf (_y3 I'l i"i Vj . tlLp-j J iJjLcLSj (_yl>-J 

'"• ''■^^ 1 ' ct^' (J^IjjlII (j-« P- Tannery (((_gjju J^)) (JlLo ((a^LlII tljjIj 4j.».<t.-v » 
jLLo 'ijSLjj^'al vIjIjlaLsJu a^LlII t^jjLj f_^ 'luusju^JxIm ^\ i n*^! (J iiji iiG (j^ 

<ijjLxL>JI al iii°ial eJJt Cjj mi" tl (j^ Mutl (jj-SJI (j-« (jj-iiill ' ^i^'tl (J^Li-j 

t ^ ' J * (J-* (J 'I J ' J-Jj t II 11 lJi-i-u^U _ ^LAjl (J-* (_j" M' *L::e_JI (_^ d , ^ , ^ "»■" I, I 

I JUfc (^^ <i_Lj<_oL>- ^ 'I j •"■ 7c_L<u I i-«-a 'Ljejjuj joiaJI tLo-uAal p i m'^ sLJujI (_j^ 
liJLLajVI 4jjj5tlll (_jJI Liiaji SjLiVI jjijsoj .(j^IbtjJkl -i ' ^j (_gJJI ^^ ,^^."tl 

(_jjj>- al i_jjt cllaj J^j iiJiilj m"i I III! JlJLo vJiijjiyjl (_yjJI (»^^l r^^D^ dj-oljj (_y3 

. I jjU I 'I ..^-w. Cjj.j><j|j i^LLoiLHI ^L^J C^:>iJ 
_ /n UtI TtJjI-JJ /n 1 til aiiiiil"'^ _ (jli=tji,l (Jli (_yAjIaJlll jUsV ' -*-* (j^ 
1 .^ ^"i tl i ^ ^^ \ ^ i U ^<^ (jl_«_^IIje_J i La Jl>. (_^1 ^ 1^" . .. rtj (2>j3-*'-*^-^ ^v< Ah"*, rt 
I4JSL! i4^^Lc. «Gli Jijv (_y^ I jui Qi^ '^ .jsiaJI SjjiUi t_^\ '^ • "■-'"' pjjl3jJi,Li 
lijLajal ^^j"i I II a (_yl^ 4^^L«JI ojui Cj Jj (_yJ^ id_uilj <ijjijiaJj 4jK i"i Sjjjj^ 
(_yitjjLlII (_yC:>II (Ji- JJ f«Jj • i_^=til SJjLs j-ji: SJSLia L^jKj cljU-jijiaVlj 
■i-iii-l jJI L^lj^Laj (Jjiiflj 2I I L^ *Lx-iJ 5jj|j_Li-a£ joJjiJI 4.fljaA3 i_Jj^ (_y3 

(2>SLI itzulxuus Ijuk .(j^^^pj>J,l Ijj'iiiiii^La (j^ (jj^LllI jljj-II iS^' lJ^-^ 
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4j.4i»JI CJ^JCjJI (3^JlJJ ijoLlII TtJjLaJ (_yX-l jl^'^l AL<iJjiVI (j^LcJ tji (_yS L*LJu V 

(J_olj_«JI (j-« i-^J-iLS ...4_lIjjJI <Jlilj.juJJllj lIiIjJoJIj 'luu^jusJxIiXl Cj^ij>J,lj 

iSjjvlj ^j3 AUaaJI jljjJI (j^ 'j-OJ *>i^'^' JjitJI (j3 'jjj^ O:?'-^' (sJjiJI 

7c_jjLj JaLiiii-L! (_yiji>JI i—flj^jilll (_y3 (_yx^L^'^l ojJtJI (»Jl2j _ J. Dhombres 
a J 1 "i "B- a ^_A jj_j i/Q_LjLjl 5j_Slj J^.j?E_a ^j II J I ^jjJLj ^c-LjljI tcjjLjj t^ I ^ II 

(i(_)ijjl^V i^j-ol)) J la Li^ j' • Epistemological Laboratory (j^v^jJilx^VI 
CL^\S ,_^l SJLaLJI 4jjLuu 3jLJI ^JjiJI e^j I iilj'i (1974 . 1922) I. Lakatos 

jjjj (j-* (oIjlII TcJjLij i^l^i- djejju (JJJ (j-o (sijiJI 4 li I iil*^)) : Li>. j_uQII ^jj^ 
.j-o-^l (Jj-ajill (_y3 M J . ^ A" LaJlJi^ i—iSjILi i—SjjjiJ kisLa^ cCLituis 
(_yxi«JI jj'Cii'ill 4j^ (_y3 l^^^u^ Ijj ' ^ a ^I<!1 TcJjLj 3jo iti Jl-ic.1 (jl^ Jiil 
(j-o Jlj»-Ij (_y^ (sJuJI 3 ■-' • " I "■> I " I 1 < "^ L<i^ lOJjLso (2>o JJ^ O^J itl'iii I II r*^ J 

SisLvVI ^ .:^". :;• 5j_ALIiiJ 3±olSJm 4j>JL«II (jLj iIjl^ llolm Ijlj 

t (_i-ia_La fiUt ^^^t t^j:jj iii^ll ^jj_aJl ^_^ ^cIajI filjijaiis ^Jb l_t^^^_tl3^_a ^1 L^jv 

(ji VI 1 1 3 ^j • •■ " 3_ujJ(JI 5jLia:>JI C^l^ lt-^'j '*>tP-'^' 3j.2j>JI j> jui (_jlr 
Jj_ii (<si«JI (j'^ !(}?->- 4j.>.j^ J^ (_,U< t (ji f_, ( n' Sj J^IS^jII (_jjt4il,l r-j-taJI 
j-jI ~i I II "t (jl (j_« ^j '■^'^ (J^'J l-JLji (isia^i <1JI I IjJa (jLtujVI tfjjcJj pjj_<io 
.TcJjbJI (Jjvlj^ (j-« 5j^^»-lj 4JL».j^ jl i4_ujLA SjLiajv 4ju (_jJI <tAII (j-« '>j'^?<-'Li 

TtjjLlJI 3^lj J (_y^ ( 1 975 _ 1 889) A. Toynbee "(j^^ujjj jj^jjln I Jlj^ (jl^ I jlj 

«Lmj Tcjjijj (j^ ijj-*-*:' '-4^':D^ dj-oljj (^1^ aJLlII ^^^ 3^1 J^JJ V <lj| jji 

(_yxi«JI j-iSLfllll 3 li I iili^j (<si«JI TtjjLj (j^ 3J.>.j^ 3jj/Ijj (3^-4-1 V AJLa i^o^'^l 
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j-A (_yjLtujl (_a3jji£ joIjlII (jl (Jjill (jS-<5-!J i<iajLajl LaJlJoIj ^illxjj '-y-*-*j 

Jj^J 3_jl JjJ iTCJjLlII IJljJ (jl (Jj^ IJlJ iTCJjLlII (j^ Ij-^ aJiSI ajJt^^ (_y3 

J '^ « II JlJ_o ,_)Io j^j_iiJ I (J^l (_5-Lc jl iJujJJLu (jLjul i^aJLtJI (_y^ (jLjijal 
. (j J T in (jl_oj_j i—i^jSUI L^ieJjLij "ijjLjijVI ^jl i^->-tl SjIjj (_}j5 (_gjjaj>JI 

(jA_4-l O*-^ '— * *0_3-^' Cr^ (JLj-ujVl ^^^J P^:L? L>* «LnJ.5t_tAijl i (.i:>Jl ^JLAj 

CjIjjIj l-j-jJ\-lm\^ I *• I -r j 1 I /j-ALLo ^ U . ..Ij i VI I j" ■ "Ij ' 3JjljtAj L^Ljellal 

«(jjj 1 11^1 1 (jj_^l (_^ ' 1^ '^'^ Cjj^-Laj i(j_jL_ujj 
(_yi /oJjJI (jyi-jj-o f<u*l (j-o Jjtj |_5JJI J.J. Crowther jJijI^ •?•?" cr^'^ 

LjvjLia idJJi (j_o JlJ(_iI j-A La (_jJI joiaJI CjuIJljj L-jJtJu^ i(jj^_iiuJL!l (JJ-2JI 
ll<ijli (jl I II "tVl (j^ Ji^j>._^l (_y3 (jj I iilj I I j'' aJi^I /oiaJI (jjSLj (jU JL»Il».VI 
(<ij>.^ (_g jJlj (I 1969 _ j«jLaJI TcJjLil jj»-j^)) Li>- i«JL<Jil 4_iLo (_y^^jl^^ Jj^j** 

:((^cljtj1 4_cii3)) (jlj_t^ lIa^^o 4_u^^jlj1 (_^I 
J ■-' • " llj SjjjJJI S^LLillj «Luj|jjSjVI diLjjjiLaJlj 4jjjj>JI ■"'! 'I 1^1 1" 
i—iLa^alj 4 Mii^jJI j-^J^ lt^' jjU'tl cLiJlj (JliLLiuIlSUI aJJt ... sLxiiAIl j-i^ 
Jj;>-jJl (j^ I M"^. ^ jiLlaj jl jj>-l (jjiJLsJ (_j.<u-i3 L^LS (_jjj3l tlLfcjil jJljj Jl^ 
jCL^j dUi (j_o (J ii'C < II (_, 1 r I j "'? j-i^ iTcJjLlil (Jj^ La (jl I iitLi <ll 3Jj-3 V 
CjVjLa-aj ii_!jJl£LI,l 7c_jjLlII (Jj^ L<1^ (^''J^' (_yjl iiilVl >>^-a-ll LajjJljjij 
iiJlijL^ (_yJ-II (_,-* -" j"'^J '' » "i^t 5jLaj>JI aI JlJ-"ii 111 (_y^ 5ja-!al I nil Lii^Lijil 
ijiLLii-al -^ J -» I ^ ~ I CjVjL»_a (j_a I j I ' "J i(j^ i I nil (j^ i—sWl iIjLla J-^ 
<l! jiJ (_g JJl Jl^jsJLs . JLa^ (j-o (»3J-I1 (jT^i>^*^' I iolr <ij I ^ ' ^"j La (_yJI CjjLS 
jji (_gjJlj i/a^jui <Jl!l£j.jvj 3jj ,^ ,tt A^Lt^l (j-u (jj I II Till (JjIj^I Ui^Lijii 
JL^I (jLS id-LjljiJ Sjj_i-3 (_yi L)"-^ Olj (.3-^i>^?-'-'' (_, oUll dal Miill (j^ p-jj 

«Lj_) l^_Lj>iJ 1 (j_a LptJjJkJ (jL-uJ J(l ^J^S)^ iLflJjia (j^ (_5JJlj i7cJ,l ^-4-1 * ll 1 1 III 

. (((jLujVl (j^ aJlSI _ /0±«J1 (_y^ij>-<U - foJjJl (j jl . ^jjLujVl (_yJI 



90 



4j I ri'»JI Cjljlajiilj TcJ,! (j^j jjLaHJI il^^^Lx-a jup\^ J^^lj^ 7-jl^ IjlSLifc 
^j .S_lJLulJ^I 3-U.jJll J-LlJ tJII j^Iaj (_yk: liilj jiilj iLkiJIj 2JjUJ,l 

La (_,-A (_gj.ja.jsJI J . ^ « 1 1 J_Lo (oijiJI iljuljj (3^ .(JL<iIL>-l£ 4j>.jJaj ^ • "■^' 
. (J.aKlJi,l 7-jJaJI (_y3 (j-1-^ljJI (j-a (oIjlII (_yi.jJ.o 3_Li!Lc. «Li Jii-Lj 
cflt-L jv (J-* fnUn T'jJ-i «LxjLxjt (_^i^j '^ ...At jjjljS «Li ^1 1 fi 1 L« ^jfc 1 JLAj 
.cU ^ Uj--t I I a jj u 1 1 tQjLa-" I nl (_j.3 (_yjLtujVI (ji«JI jj I--*" t 1JJ5.0 ti?-^ J-* 

d—a^T-tJIj i)> <i "1 >iiu (<sJ_«JI A \ m (Jj-^ j-Jjlj,S CjL^JeJjG j_Sjw4Jj LfJLJjJ 

i(_j.<jL«JI ^ ' ^"11 <1jjIjJ,I i_ajjJilJI l«_<iJj>J,l ^_; jJ (ji Sjjijaloj 1 1 "'J^J.' "ijJjLAll 
<_jj »JI (j_a l«J^ i3_jcL<ii>.VI SLpJI (_yjv l_Lo (_j.3 /<sJ_«i! jL_jJ_iiJI j_i_jL1!Ij 

.3_LajjJI SLpJI xjl^jij (_yiiLaJI -i^. . ,.^".tl Jl_SL<iLj »ljj"i"ilj 4j_IjjJI cjL^^L-tllj 
,_^ (1972 _ 1901) ID. Bernal «JLJj-i JlJj_o3_j.j (J^j^d a^l LS LoUj 

(_y.3 /oIjlII)) j-l^JuJI <1jLiSj 3 j^ I rill "ijUeJjG (_y3 i/aLiil 3_j^L<Cl>-VI 3.fljIijJI 

5_ijLjJI dJj-Ja uijjju^j 1 1954 aIjJI (j^ijl^l ^IU-lL ^jjuui ijj2\ ((jjjLl!! 

. 1957 ^[jl1\ <j^u^I SjuIoJIj SjsiZUIj Sjlj}J,I 
. Lalj.^ (o_L«JI (_,j>.jJ_o Sj (j -V ij\j (J.O JLJjjj jjjl^ 3ijLs.o ,j^ <Jj 

(<i_j.3 Aj_L»JI (_yi.jjja JlH' lj-"J '(lhi>-'-^' OJ-^J' sl-ijl (j-o lS>t!-^^! Lui^lSLs 
(_, I M^jLa (JLjjJ (ji (Jilj 1 1 (j m; i_!jljiuJi,l ,_>iialjj SJVj I lo-»-^iJ (ji (a^il (j-aj 
Lv J^j 4_jS1jjjIu 21 1 pj'^' ' 1 JojjtxJ fcijul TtJjLiJ iLiioj^ (J.<i:5e_i /cJ (j.^J t(j 11 ^^"r a 
(JljJa _ ^/LjjJa IjLal ^ 1 <1l ijjitjv (_^l 5-Lft^Lg.U '"■! ^jt-llj 5_iJl <i inijJl (_y3 
«Lj^j^^1 ^J^^Ju\ (j^ «Lj^:aj;tA ^^ J '^*'" "J **-^^ - ,_^ '-^ ' '^ 'Ij «LxJj.^l JJ .^•tl 
. 1.^1:>.LlL>.|j j-ijbL«j>JI (JsLSuiJ »l oUII (Jo^jso (j^ M .>.a n ,< ."ill pjjuv (j.a 
<ijljljjj (oLlII CljlJlSLaV Sjj^ljiilj 2Gjar>JI 5-l11 a 1 iiljJI J>LiIjjjl i_a>litj \jjt 

1.X-LU . Lliuv (J^'^l <_JJJlJuJIj CjLiiLaJI J.^ (_y^ I » ni\ V^ <"li III (LjJvjJjjSjJI) 
IJLji (_, Ir JljJI J^Jl^J ,j£LI II MrOt" jl t-Jjj>0 >Ll iVIjiJ^I jii^l Jjjlj^ Jl»o 
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3_j|j_Ilj <— iji I'll 111 I " . . >. a I ' " I -1 j .^ jjIJljJ,! I J-A (_y^ (j'G:*-'-^' fO^ Cji ol i na 

.3_j^Lil3.VI ^jLjjiil S-o-^jjjtj'i/l 

(JLjjJ (_ajjaj £l.^jvlj.a i_^ I ^^_i (jlS (jlj ijjS JUI ^jlj£ i—lUi (ji (Jj>Jlj 
^ijej _ jjjIjSLI (i/siaJI ^ ' ^ a « jl (ijaLiJI TcJju jj>-j.O)) (_gl _ <lj| VI n_gjl i inti 

^jl Tir 1 j^pLx-lJ i«LL>.^^jLJl j] cLu-oM I II ^ al 1^ ■ t cLLaJ i ■ * ' ^ * J » Ijj^tjJl ^j-* 

i^-j-il I II tl d—iJljLii^ jslaJI TcJjLl! (J 111 I iillj (J.oLiiuJI ^ -^ j i 1 1 (jiajjii! Lvjij.<iji 
(_yILll <i_i.cl_<Ci>-VI (J.al^jiJI joj 4jiLjl CjuJijaHil (jLjuVI SjLsejjjiI (j-« ?-^ 
_ Sj—iim (sJUlJI ^ '^a Ijijj jjl JjV ,_)l3jj(JI Ijui (JlLo (_j.3 .(siaJI I j''' t>J.^ 
J .^ » tl ^jl I II tu (_gl iTcJjLlII (Ja^ La JlJLo _ (JLJjJ Q^J>j )«-o vIjIJiJ L<i£ LaLxJ 

^1 ,:^AII jj''^ ^^'^^ ' . • • "I ^tl f U"'"^^ i-^^l ^.'^3'^^ ,_^"'' j'jU'' J '^J^ 'lSj-^?^*^' 

qJsju ijJt ^jl .^" . ..^ Sjjajj <_!LjSjI jajjicj jjl (j^ V .>»a iSLpJI j-t^ aLxHsIj 
j'j ''•^'.' ' ''^ ■^" *- ' LlJIjLo SjJkj (_yJkJ ijoiaJI (j-« l-^^^^ Ct^' (JUjuVI A^ijvl 

.3_LiiljJI 5_iAi«JI cjIj^JojJI pjI I n't (tt^j 

3ji iiL-uVI ^"1 jU« ^ q'^ iTcjjLlII (J.O I I j'' aJi^I /alaJI q] j3j\j^ J^\ 1 i^j'itj 
jIJlc'^/I j>aj (jl «^l^lj i|J;j.5iljkJI J (rnW i_^ ij\ iii'tVl 4lalj La Jjl Cijl^ 
tjl (_yk: Jjj Lx^ i^jIjSLII <-aj>J>- f_l>lil ij;^ C^r:jivl -Jjj\j£ JiS'Jj U^ . 

3_i_Li (_y3j (_yjl I ii'tVI jLsoVI (jJvLLo Aj!h\ i—AjL^ f_jjs (Jj.oLlo f_j oUII <i».jIlII 

.(_yil«JI -i^a-JJ 

(<sl«Jlj 4jjIjuII (Ll».^jjS^I) SJLSlII i',-r ,(^\ ij\ jjl. ^La I JL<fc7cj.o I jlj 

l^^j>.jjit_d ^jj.iL>. ^jIL>.Lj L^ jjjjjSIu ' ^ . ^ . ^ "»■" rt 4_u_u1j.i y J I f0 1^.^ ^_^1Jl.J1 

,<tlaLJo 5j|^ 
' j ^J '■^J " CJj.Je-jl 5JLL<SjO «L<jilj.i _ (Jliil (Jjj i ii (_5i^ - I J^jk (_y^ jS jj 
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ejLijtiJ Vinnil9 Qu (DLbJI :J?.^yO 



uSUI 3 J i'n/>, (_y^ ,-.j :;-, ,„lj J1_«J;JI ,j_o cijvjj j_^l dJLij'!^! JSLls 



IjJLal^l fO^I f_j \c ^^^ ■ "J II l£ljj^l (_y3 ^Lol£j 4jjIjlJI CjLsLfliill ^^\ (j-a 

vlilj^l jl SlajJI (j^jjLj V l^lSLa (L>._5J5JS[l!l) 3JL5III cjLJjI ^ Ij^ 

4jjI Jj 3J.».j^ ci^^LJI /ojfcjjU^I cdJjJ .r-La-jJIj (jjL«J,l j(j'^ Vj ,jjU^"tl j| 
Cj>1S til a ^_^i^ JU - ' " '^-^^ /*-*J * L$3~L1-H^ J .^•tl ^^1 ^_^IL>. J '^" /<u 1jL>- 

(jljjalj (^LajJI i_<^L»jiI 5j3L«JI cjIjjj-oIiII (J;L±a (j^ 'jjj SijLaJI 'LlaLlII 
LSLjJjijjlj.^Ij d-jv Ij.j>J I J < . u tij d ,,.1 ' jtlj <-_il I ii-»JI (jiiLjJjij (jjijjL2Ji,lj 

(<s_<j/l «Lj-Lc I J ^ I U T (_gJLl| i_ijkJLll LUajlj i(jjjL:e_Lll I-4I0 (jJl-«Ji,l (j-« SjJija^ 
^\jjjj \jJ^ (IP^J j '^'l ^_^-A (_7^' fiLcianjl jJjL^ ^j tip t"il1 (^j 'l^j ((jjjjJl2JL1 » 
' "'J ' ' ^"'.' 'jtA^ Ij-«J-i*I J^ia iCjul^jj>JI plj-il (_5-3 Lkj-i^ (JjLio lIiLjJJLi ja^jjjj 

i (jL^e-l ij^lJ^l ^^'^^^ iTtJjLijl J-^ Aj[:>-jj\ CjiAjlus^ Ct-^ 1 JL<iILt_« Lj_LxiiA 

djajialj Sj^Ij (jlaj«_i] Nahutl (((Jj^jjJI)) -' j"«l (j-2j| 4JI (_j^i^»- «Lul JljJ,! «L<j/IjJJI 
7CJJU j_i^j ijjJLill ojLjfc (JlLo (j-Cj . Lifcj^Iajj 4joUII jjjuJI aJ~it (Jjj^3 
tjj . ^ « 1 1 4Juj (jVI JJ^ Ct^' (sJjiJI Sjjaji CxjlS i(JjjIaJI 4_uLtujVI SjlxiUKJI 

cuL^ljjJI (_,±c: IjjiiS c^^l 4jjIjlJI (Lo-^^JSoJI) 3JLSlJI irJl^ ^j 

al 0" (^1 (jLs I j « " J_aLjlILll J J I II J "1 I tjl I II "iVI I j « ' U . ^ J Ct-'-" 3jiiill 
Li>- (_gjjij;v j^Iaj jji >jj U'.tl j<sijL!l (Jjj^Li Ijj I III Jliji^v^l LjjvjJjjji^pjVI 
\jjb JLl^jj t^UU TtJjLjJl ti j^'>>^\ ^^jjb^:>' jjiaj ^_A La jJl^ t Lijv^^j^pj^lj 
jji I J I II V iL&jLijtAj 5jLUa:>JI 3 ,^a i-al Mi'^'ii III (_y3 4j^-vj ^ISLi jjU'tl 

.4jJj<II SjLua^l ijJs: «UjJI oLil£Lolj SLpJI (3^Jlj 3^jJ (_y^ SJVjJI 
(_^JlJI l—LjvjJj-ij^jJljal (_y3 jjU"tl Ijtji *ljLi LlLo (—iajlLi (jl Lb (J.«j«jj 
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VI J ^'>i Tc-ftiJ Ltiijaj L^LJcv (j-u ij; ' '^11 f^jj ^ri^j-*-'''' 3 ^j tA •, 1 1 (_aljj3l 
jttJuiJI tljjLj )«-i^j (_7^ jjU"ll (_l!I jj Lt>._jJ_jjjjJii3l (_y^ jjU"ll \jjt (j^j I Jl>- 

jJLSjl jjljjl)) jjLill Ll».^_jj_jjjj2| ^Lc )«_o ^i-^"^' (lA-*-" ^'J^ iS'-^ L?-^W 
3_.S_l2^I sLAHI (jl ^^ (1973 _ 1902) E.E. Evans-Prictchard « jjLi,ljj_i 

(jj_2JI ^ A . ..M "a JLi_<iu_il )«_o Cj?L>- 'Lxa.^^j^pj'al clxjv 1 j o It sLuil SI jjjU 
J_j^ tiAc [j\£ La ji njLtuJMJ 3_Lt^LiiaJI HUkJI J^j^i- Jlj inllj J I'lir (j^lill 
J '^'' '^J '-i^^^J>-^'^' f*-^ jW^' (lA-*-" ''J^ • 4jjjJll (JliLajSjsJI ^jjij 
aj-x-J3 (_g JJI jijjLia^^iJI aJl2jJI_5 joiaJlj (Ji«JI Sji-Lfl^ "Cl^S^v (_g JJI ^^jjJjJI 

^1 ^j-L«_4.>. 1 J t ri 1 11 ^_^i^ * tHj ^_j-Li:>- ^-A Jl>.1j aJlSUJI (_3J^j_Ld . ^I^j-Ldu 4-jj t m ill 

Sjjiitll jsJLA Cjjilajj joJ . jj>-VI (j-« pj-^i Ji LLijf -' j .>■« I jjlS jjlj 1 1 Aj . U ^ J 
H_J^jj>JI *L2jjVI j-ujiijj (_y^ CxS^UI L^jvLsoj <ijjjj|jl jJI jjU'.ll 4j^iij ijjtiii 
(_y^ I j""'jl"' iSJijJljsJI Sjj^IajJIj i^jj^Ialll Lp-jJ^jjjjIijVLi i_2j^ La jLijl3 

((I'M I II (Jli^jJjl)) l^pLsol (_y3 I j I ct-'J' SjjLilLiVI Sj^JajJI jLtjal (__>^a*J 

(jjoljj,! (_yJI aj^^la (jJalj^ (j-* j-iijjj t_gjl i^'tJI j ir-i"nll (jl jcii^Jj lE. Smith 
V !il 1(_j_oLl11J 4_La J I'l" il joj 3^^^* (jr^ IJljJ j . ^ « 1 1 SjLua^v (jij n_^jj>-3l 
TcUsjl Li^ tlA-^J p -^ ^j -^ 1 * La^^_(_uLj 5jLxiaj>Jl ^ i (r^ ct^^ tJJL)-^ (^-3^ Jl^"^ 

i_kj|j 5-jjl Ml" "tVlj S-jjjJaliJI (j^j plj-ill (jLs G. Childe (( j_LjLJuj oJAj,^" 

Ct^ (J3-t>-_jJ^JjJll3l (jiilu ■^'^^ 4jjLiJI ijfja Jjii'ii n't ^jsl (j3 '(j 1 i^jj 

tijj o"ii III (_yill [jj I II a I £ii>.jJkl LdJj L^ cj^QiJil (Jj L^LaiLiioj Ll>-^^j^Pj3I 

.^jJliJI 4jI1jiJI ^j^I (_^ 

a_o.^^jjiiVl SjJiiil (.dJj ,_yJiU-« 3j-iI ( I 939 . 1 857) L Levy Bruhl (( Jj^j 
jj_j_al)) J (((-liJ^S ("11 ii"^j|j ^j oj ( II ^L_u)) J (j'A.a'^l (Jluj^l «Lj1 ^JJJ 

(j-a (JjVI ^J-I' (_3-^ '^i-^jAj^XH^'^' '"'I j'^-» '"'11 jo-AI (j-a (Jj£Ll1 ((jtulSjJJ 
'"'I ^lu',1 j^yjila Sjjj^ (("AjjIJiJI 4jlii<ll)) jj^ I'ltl AjLjS I '^'•^•J .(jJ^-<ii*il (jj-^' 
Jjj^al i^j\j itLca Js » U"i (.7^' '-i^^.jT'Jj-"^' f*^ ij-" [3.1 ( 11'^ 1 £li»-jj,l aJJt 
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(j^ <" I rr_IJ ^J ,>.-»" 1 I g|jlii<ll (2>C, UjJl>- La^iji-I ^ ■-' I" -» " 4_uIJlJI <tjii«JI (jl 

i4jj|jLi!l 3_lL2j(JI (j^ LoL^j 4ji«JI Q^JiS M^-i^ Thumwald « jJLiJjjj)) i_glj-i 

iaJLjlII (<iSL>o 4_ur>- ;_Jj-Sj vI ^".^ VIj CjLujJlIIj jjtjjJIj lIiLsIj-JJI (j-« ■''^j^'^ 
(jj-LjJ ^ 3 "' ' _' J .yn Ull X-iLl^ j ,>.->" 1 1 (jJJJjVI jjLjijVI (J-«-flJ La J-=e-l (_3^ 

(j^ VI S-j-SJaJii i^^i I , , ,i~i<"i Vj (»jL2ii V 4jjIjllII aji;^»ii tjl (_yji Jj^j 

ijl <lT"lrnVl jl j-uiujjJI jl I— aj MiSiu jjiajjVI (_yJjJLll (jLjijVu L^lSIl>-l (jjj-la 

<Lt>.^^jjJliVI a J I < It «(_jj>.jJ5JjljVI "ijjjiilUI)) joiaJI cLituia < ~ 1 1 -» I U . ^ ^ 1 ji 

(_j_L«j LxjO (jJjIJjVI I j '. U J ^ ^^^ sGjJljsJI 4joUtl 7"J^I (.tJ^ ^jLLila (_JJLoj 

(_, oUII ^^jSLjjJI CjjlSJ ct^' (J^IjjlII (j-« i>Jj^ t>?"-5^-W"^^' 4jj mi" 1 1 \jJt (jl 

.joiaJI 7CJJU (JL«jfclj (jjkljJI (_yIaj(J,l (_yl^ jl ,^"aVI ^| _ Jljju jj-o ^J _ 

(((jjjj/j_u (Jjl^ » (l>i3j-^' 4joUII 7"j^l (—iLLiai (j-« J-^>-lj li j—A I lij 

cujj^us i^JJI _ ^'"^^^a-LiJI oi^jl»j j <i M ill 'bil^j (1936 _ 1857) K. Pearson 
j-cu.^ _ (1911 ^UJI aiJliJIj 1900 ^LaJI a^iliJI) 1892 j^LaJI ^/VI <CulA= 

(Jj il_2_j^_LiLlLJi,l (__>ii3j_i£ iljLa. LsjJaj 3 "aj U", 1 1 ^^uj^jaHJI 3joUtl 7-jij-!l 
(JSLs 3 "aj U" 1 1 4j I ri'»JI jji (_, olr (jjjLjii (_yl^ LuLS (1>^ (*-' ■-* ij< I'lll (_yl>- 
_ Jlju Lio^ SjiLaJll 4jj(jI3^I CjJ^I Li^ _ Sjin-v .-.I^I.UM ^| jG^ V La 
Tt—iILjJ «Ll^^_j_;e_a 'J3-*J VI i~i I fijl)) ^clAjl «LiJj , ^l^^j ^ju ^_A t(_j olr V j_A 
(jjjj/j_u (jl£ Ji^j . ((4 J I ri'»JI CjLcLiLajVI i_j^L»j (jx. (jSLxjO j_Ljju aajjui 
4JL4.CI js-AI (j-OJ i(_ySlj" I'lVI jS^JlXI Ljij-iLa 4_j.cljJ 1 I ri -»■ "1 a I j j ' ^ ' 

IjL^ Ijl j-^ f-^ljj I j-i* (j-o f«-^j-l' ct^J '<< 1887 _ LlL^cj LjjJiJ 4-i$lj" MiVI » 

Sjj^ ,_)iiajVI (jjiJLsJI (J^L»-I 'Li^^j.ujji (j^ (((oiaJI (jl£jl)) j^jiil 4_iLo (_y3 

(j-SLfljj) LlII^PjjiIj l£[j^l (_y3 (j^jii^VI (jK I rill (j^ sLuIjlJI (JjL^I (J::*-^ 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

UlJ . J_lJL!I (_,_»l3ljl (_yi jl ^-^j" • ..Vlj (_yJlj^J^Vl jl Qt'll ilVlj <_JjJ(JI .a.aj I fit 

L^-C Liia J Lj I 1 I '^ ■^'A>:? O'-:' *J>4^' c—ijt I'lll (_5i^ ^"j ■ ' " f' 1' "J-^ "-fe^l 

(j J ' II l_LjvjJj_ijij_j_i'2l jjJi (jl j_iV (jLSli i(j-lL>-I_A! 1_2jLj< /tjj joJ 

(jLtfu jj_« ' 1^ "^ 1 1 (3^^^?-*^ (J-^ ^J'-^J^ Ly^ (J-**^^ ^-'^-^ ^ J ' ""j Jl ^"l ( ti^iJ 

, Aj I , >. -- 1 1 ^ .^a ^^^ L&jjJ jlSlJlj L^jLla "=1-4^ ijij^-j Sj Qt" I rill CjljuiajsJI 

3j_o (^yjv^jjjjsl tbj I'lTill Ijui I ' j -^ I J J i_ajjj<j .jsiaJI ^ '^a I j Ij . ^ a i_r^'J 

'" J '>**-H j-L^ /qJjuI ^ '^a ^ J , ^ ^ t j^^jjtjj ^j■^->• (_^j.^^i 

(jl JijV (_yl!l 3"'^-'^' f^ 'It!-*-*:' 4^jiij jjl (_yl>- 1 1 J-A jj^ Ij-iaju AJfcjjS) jjlS 
(jLtujVI (j-u <ii»-3 Js » U Ti (_^l sQjjJij (Jjt>- Ijui ■■■(_, oUII (jljLjJil (_y3 jjjj 
(j-Ljj>.^j_jj)jJlj'^1 (j_a jLv Jl.S_u (_^jjtjj /clJiJlj ^j I ' >> *- 1 1 jj^_u3| J (_^1 JlJI 
J J J in (_y-3j isLljjiL^ 5-jj ir^ ir I l(j~i?j?-«. Lj-^ (*4J-« Ujt/r!-'^ ^'j -(^(i "iiiti 
(_j_Lc 4_l.Cj_Li5J_o Vj ^jlj '^ ' (J^LalS ^^J' »l (jLtujVI SjLlijiJ Jjjjj CjLjjI 

(j^j .4_j_5_LajLO Sjjl^ (_gl <ij^ ^ ■-''" (jl IjjI -^ i^j 2 (_gJLll (_yjljjJI (jLtuJ^I 

<i! 4JI (_y3 Ldjio ^ia 1 1 j'.M ^^ Sjjj^^Ulj 4j»-!al I iitl '"'Ijj .^"11 ' tfljj i-.Uh-^l 

f_^\ <l>-jj,l Ji2jJI Sjlj-ilo LlJilj jJai lUj. .. .11 ^ ^ U ' 1 1 aj-jSJu^ (_jjj'2l cLiSj^ 

f^>" CT^ "=1-*^ *(jr"l Ji>J D't' (*^>" (jr'! -^j'-'^^Lh' t^-^ ''^^ Ji>:' cAt^ 

j_uljLAJ 4_u1jLl]1 ^j^2ju\ (JjjjJlJ (_^jJl)) (Jjj-J 4jjJ^ (__)ii3j «L(.u^2j j_A 4_j| (j_a 

((SjjLjLa i_ajjJi (_y3 JN MM (J-i^ 
CjLvLxj (^y^ Cijji 3^jLc 5jj3 sIJl^^I VI i"i I imI r'LaH^VI Ijui SjIjjIoj 

jLiitJVLi 31S"il,l ^jLaljij-'iiiiLa i4jI J (cSjjIjlJI)) jtiLij-a^ (_yl^ Lt>.jJ_jjjjjjVI 
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js I'l" (_^l i-dJj I Jl^ L*j^ I Lkj-L^Lvj L^jjIoLo (<sJL«JI <— ij< i". (_p L«-a ^ i"i'»o)) 

j>JljJ _ 1948 aLlJI _ (jiuijJI 7->jS1 lt-^ '''Ao-*^ S-iL^lj i>jLjJi:><jj 3_uIjljJI 
.4jjIjlJI Js^ji Non-Literal ((4jjL<S>UI)) TclLj-a^ J^^lj 

ujjJa (_yj>.^jjjj3l ^jj^iuHll (j^ (oIjlII j^^jso jj imj jtsiaJI jl-->'t Lijlia .4jolr j 

' " J ' >* *- 1 1 j.A^ pun (^^^jjtlu (j-A->- (_^^^jj>-i 5j_a ^_^y:>-^jjJLj^l 4jj I iin\ 
»L«JLc (^ j ' " j-J-jl (j-^-J^-liaJ 4jLj/^i^ jjjjj 1-^" 1 1 oj^Lojj ijj^ tji^ J-2J 

JL<iIL«j (_yJ-II SJ-jLjJIj 5_ui3m . - 1 1 J I . :^ ^ 1 1 ^_^jj,j|j (_^Lj<i (j^J (3^al ^",11 
5j_(fcUaJ ix>._jJ_jjjjjJ3l Jjj^^l (2>^ !".-»- jllj , (jIjVI plr) Lp.^^jSj'i/l (_jlr 
»_-4.j>J p_^.j?E_Al_La ' " <jj l-^" jjjjJl)) ^iijjfc »_a - ^ J jS Jl>. ^_^1 _ jjfc L4-1I pU 11 

(j^ j-Jii^ x_ijiLlII tjj-2JI (_y^ dijLji (j^l ij£Jii\ i_^i^ ^[ju^2l\ (_y3 (JLts j'v i"i I 

5jLUa:>JI Cjj.^13)) lilljaj ■ ^ I ^" . .. aj SjjLCLo (J;»-lj_a (J^L>- SjLxii:>JI j^iaJ 
J aI lA ,^11 4_l!L2ILiI CjI^^H^ i^Lub OjIS I jlj ■ ^ I ' ^" ^j Sj 0" 1 1, a iLAa^l L^I i_^i^ 

(J.3.lj_o (j-i-j 3 1 i^La IjjJl^s. I". I rij I .-ilj "All ojui (jLa h_jjjSL!I s^-jI .^^tl 

' j T (_5-lJI p-ji I ri" II j_lJL1JI (j_« CjVL^v j_^ La jJl^ jjLallJI (JS S^LxILa 
(jij . ^ I . ^ " 1 1 SJl^vIjJI cLlLxjiJI dJJj (j-«-c^ 5JljJl>- 3jjI .>.^ ,-<l ^1^ jj jIAnI 
^^^ I j'^^' ' " (_^l (Jl^^'-'^lj pLiiaj^l (2>c dct-i-LJj (»j-2j LxjI SjjJl^I CjLaL>JI 
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iJ^_^uiaJI OJ^' l3^ (alaJI ^nnll^ 



(20) 



. i-Ll>- PjLcujjj I-'J^'- LIoLjIu iS^LcuJI (»Ljii ^ 3 "' "j 5jl__Lii:>JI 4jI J_u CjIjLi 
d-iiisJI sLuIJljJII Cj^jtjJu Lxa-^^j^Jb^l /oi^. j_jlaj(_fjL>.^l ^j^vLlII (j-aj 

(j.>-lj_o LjL2-j ji I m iiIjj I jA.--<j I L^T^Il SjJilll Li^^-lj-iLs id-uLcujI cjLsLSj 

«_a LfljLLo Jlju joJj wJ ''^"■^^ AJ.2IIJI J ' ^ ■^ ■ LaLu BUiLa i(_yjj|j <iiaje_La 

((5-JJ J in i tl)) I". 1 -vjG Jl^ .4 J 1 » II Aj U •, tl iJ1)LljJlj_o (j_0 _ ItjIoljJ (jlj 

I j'^jjl-^l SjjjiilLj l^'oj^ Sjl—iia.^. J-SU (_yIa-«3 (_ylJI S-j^LfliJI ' Relativism 

^ 1 j • "_' ' 'J ' ^ J (_g jdlj I Ll>-^^j^Pj3U (JIj-A^jsJI aJl^IlII I JLA Cjj J.>- (_5-3j 
tiijJ.j>JI jsjljcj (ji LoLxj joJ^ill (j-« OJ^ i(ol«JI TcJjLlI (J^oiil 7-jJaJI (_ya 

(_gi (JiJ-lLsoVI Lp-^^jjiiJ^lj pLils-VI <J[^ ^A\.\\ jjIjJI »^ i_2j^^Li 
tfjj43tL3 1(1 942.1 884) B. Malinowski «(_,< , n'^j-uJLa ^Lmjj^)) 5j j-J^JI Jjj-a'i/l 

La jJlSj iL^ILuiI^ tLxjjIj Ll»-^^_jjjjVI Jti^i (_y3 1". itL-u d-Lu^jJI 4joUII 
iJU^ Vj .joiaJI SjjkUaJ <ix>.jjjjjjjj3l jjjj-a'iil 4jjilj.i *'-^jl (jr^ CjJukLj-o 
Jljuj itU_^_ui!lj CjLjjIoIj^I djjdjjj <1jj(.oL>JI «OLl>- (_,'C i h'^j-LlILo ija J^is 

. 5-ul I II "tVI (»^i«JI <iIljjCL».l I 13/" (.yiji O' 
^■1^ jljj (j^a jj4 '^'j >^ • - '^ J .' J HO-'^ ' '^'j (j'^ ' 'i°'J-'j-i'-a (jl 

(jjjjjG (_^l Structural Functionalism pL<kIIj>.VI /n 1 r (_y.a ^xaoli^l 3_ul_LiII 
jf I j J "'^j"^ (j^j SJ^iLHo iijLS^l^ iijli ^jJj^ S-j^LsiJI jl 3_j^L<il>-VI SLpJI 

^jl I II tij \l .^"1 aVIj -^ J ^ 1 1 J j2>JJJIj LS>i>^' i_jjL>Jl£ iS^^jiiSLII LgJI I II I iij^a 
(jjijjj 4 I II I iij^a ji i_jjL»- (JSj iTtJI . I <l ^.tlj t_)|jiLl| joJajj (jjjLaJlj iSjjiJll 
4 I II I iij-a (_p (_jj| d—L^jJijJI 3j_la_Lll (jl . L^^ijj (_yl!l ^ AjUjtl uj,L<j<| (_ji^ 

^Jjj—LaJI ■■'" ■-'_' I 4j0 ilIiLsI 2IlII ^—Jjj I III (j c a1_j_L!I 4_l3l_ol (_y3 -' i^-l • " "' 

(j_a 3_ljVI CjL^^jIlII LdJj (Jliloij (jrijjj'^^ (^l-»^'j 3jj .^'«tl i»-ljl aLoI 

.^^^js.^jjjj'al tbj Ml" II 

. ijj'mioT Relativity dji,,i:i t^l"^" V ^ iSjju.i'i (*) 



98 



d_ul Jail Cjjjaoi! I JjIj i_gl I V''^;''^"' I J^lj (_,'v I ri'^j-LJLa jl i n tj-1 (jl^ LUajfj 
«L3L<j/IjJ J-^' (j-«-^ •(^La'^l (_jj| .-.Ij U .^^ I j « "a ' JlJsj i3_J 2^1 jl 

i_j^ Trobriand « jjlj^j^pJI » jj->- ^^ cjIj 'mi x_ijl aLSI 3_l».^^j^^^I 
5jUVl SJLllLi <ijj.=tj^j^l^ Jjl ol£j (1918 ^1 1914^) LJI^p^l 

j«laJl CjLuJlj^ ijf^ _ LSjLji L^ [jjusj^ ct-'J' sUjiIjjJI jl j'lr I j^jSLx-ij .(jOwtuil 

.CjVL>JLI i>J^ tj^ j 'h <i 1 1 
(«JL«J Ij j-sejjj I » (jljiju 4.^4^ djjiljj jj\ I ii'^j-ijJLa /TJ^' 1936 aLlII (_y3 
(Jj_»^3l (_yJ-C *j_»iaJI (_j_SJLj (_5-jJI SJjIjJI CjLajsl 4jLjiL> (_y3 JL«J (((jJJ-Ilj 

jjJUi J-A iJi*jJlj>JI /0_L«JI (jLj 1 jl I n't (_,'C I ii'^J-C-JLa ^ \ i nj *JLi (_gi lS-^V 
SjLijv ^Liia^ CjljLsolS lOjuL^LnXl 5jl-»iaj>JI ^'tH-" (.t^ 4.131 jJI 4 ? 1 ot" U S^ill 
'j\j <i~ I "Lj (j_*l_>II x.jus^\ jjLtjjj L^li ' . 'J ' ^"' iIJljI (j*^"' ' ""' "^J iJi^ ^ 
iJajJLsJI (slaJI i_p-*jJ 'pj' ' ""'_' (»J^2^ 4_lIIjILo (_y3 J^'j C?-^ ' '-^i LojJ TcHiajj 
....d-jJLtSj Laj^^j I tj I ii-»- Lfc^ililj u>jjj-3 (j^i (.7^ «LlJI (_gJL2jJI (Ji«JI 
j_y^ •Lailu 4J Ji^^J V 4ibjL>JI J J . ^ « 1 1 ^^^ Cj^oLij (_yjJI Sjjj-iiJI oJl^ (sJjJI 
(JS Ml t jal«JI (ji JLu .<ixjjLiII ' " ' I J I ' >» -- 1 1 j_y^ ct-*^^ "^J isLuIJlJI CjL«.<iIi;>J,l 
«_jL^jJ 3_Ljj^jajJI CjUa^v^m ^1 J n I iij 3ijj(J,l (j.« ■ l'^ 1 "' Lj/Ljj/I jji aLc 
(J.O I juk «uLJu Loj nJjSLII (_y3 .sljiaVlj Aliiill (jlal^^l ,j.o jLisj (j^ (oJUJI 

J^ (_yi 5j i>iL>- « Jj V)) (_^JLjJi,l (—ajj^jjJI IJl^j 4jjii«JI 3^jj(J,lj .dJlLc. x_o 
(jLcjlS jjejjJIj (jJjJI (j'-^ (nl I lit LIS lilj . Lulj-J (jiS I 1 j " (_jjL<jijI x_<Ci:a.o 
Liiajl 1 1 j ^ " ' '' J '--^ ' tjl JLj^La i<i_ul JjJI CjLjiaI1:>JLI (_ji Sji (jljjIoLvj 

j-x-uA\ iCj^iiJI jjIjjJI ojui (jl I— ojS T-Liajl (_y3 (_,'\ i n'^j.LiJLa i i^ i n^ 
SjjIj (ji 7c_iJEj-3 J-i^3 .<ijjl JljJI 4_lL2jl!I (_y^ LoLxj S^LilLo i(2>:JjJlj jsiaJlj 
(_yILll '>.j>-\ I II 1,1 Vj-Ls . I j J ■-' '"' (jJjJl SjjI J (ji ji ijoJjiJI SjjI J i> hj" jjiajjJI 
•aLliJj Tc-t^lj si ^"f^ Ij 4jl_LxLilj «Lli3->La (j.a (_j oU l1 ^j-jSLilliJl (J^o-isi L^ ^j -^ " 
»_jl_Li-aJlj i_aj.j>Jlj (Jj_lAJI jjIojiJ Pjj-^J Jljj-^I CjLiLj^ CjjLji U, I i jj" 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

(J ,1 1 iij^ (1917 _ 1832) E.B. Tylor ((jjJjLj .t_j jjlj^" j-i^^ (cIaI j2i 

■ ' ' '^11 I jLji (_yi ^j.^ «Lcjjj<j^ "J J I'lij La «_»l3jj (_yjljLi!l jjajjJu j_^j^ 
d-ojjiJI (_jJI jajj-^pJ,! <ijLlS jj^ ^Lciia (((_yjjijJI ^ ■ ^ « 1 1 " jj^ ."ill 4jLq cj-^J 

(_,N iM'^j-c-LlLa (_yjLj (2>:JjJlj jjtjjJI J-tJj . SljjUJI '"'I'j -1 '^-l «Lul JjJI 4j^£LiJI 

(j-CJ J-a- I ri II (j-^ "j-lJ"-*^ j'j-^lj '^h''^' CJ IjLxI^J, I (_y^ joJjiJI JJJJ -i"^j^ 

jsiaJlj iCjjJil Jju Loj (_fjj>-^l SLpJIj (_g^ijLll j<sJL«JLi ^ — " -» " (2>JjJi-^ •(1):^'^' 
sLj-LitJI (_y3 bta IjlS-^ (ji (j-^—*-' iLj-ijJI SLpJIj (_yii5j3l j<sJL«JLj ^ ^" -> " 

.jj-oUIl (jLuJVI 3JLv (j^ jji^l jji La^ i(_yj|jLJI (jLuJVI 3JLv (_^ I j ■■■■^"- 

(j-C J I ' ^ J I 1 3 J ^^ o' (.7^ (oijiJI ^<-« liJjLilu 'IJI ■'■_;-> '^^ ijjiajjiJI La) 
ij\ fj^ ^'J^ tj I ■-' I" ->_' \'jJt «_o I 1 j"'i VI ,3.^ ,Utl ^Ir SjJajjjJI (_y3 Sj^j 

<4jj|j11I t:ij|jL2j^Vlj jlJL2j]| Sj^j^k. VI i r, . ,._. Vj J :;.ll ^l- , I , ^al ^ ^ . ,.ll 

4 Mt a 4_2_tl3 ^_^i^ 'J"^*-^ j.ja- t fill (JjtjJtJ Lx-a ijj^^j?c_a ^_^^ijfc (_^ia_aLc, ^Lc ^_^ 

<iJ>La (_yj|jLjJI (sJjlII LoI .5j.ja^lj 3j^l 3.2jJ3 ^Jt ^\j^\ «_*l»J,l (_y^ 

Ij-p. (JlLuJJ i<1jjIJlJI 1 " » I I^ ^ M II ^ 'J ' ^"j (_yjl J-JI (J-i«JI (j-O ^<-^ 34^ («J^ 

VI IjiSji jsiaJI -> _■ ' --'J (jjj I La <iii ct^ I^^SL>- (jjijjj ii«_L«jaJJ LvLLo m_;'1'' 
.3.x-iJLiII 3_i^j-JuJI '"'Ijl .^-^11 j_^ 3_L^SLII 4_L^IL4J (jl JijLj 
jojLjiILII SjJL^j 3^jL>JI jjtxJI Sj^ LLoJ^ (_yj|jij (jLjul (_p (jl£ l-^iJ 
(jLjia-uilK iSji^jjII j^J Sjt^LsJI 3j«j_'t-ll Cjjlj£LII Juuis f_j\r jjjljuJIj 

(j-SLI . . . 3_jj LiiaJ I cjLjI^jj>JI (—jIj-jjiI A^stJt^ <iijjVlj jJjVjJIj j_Li^LcVlj 
^ I . u 1 1 Aj jU ji cQcljj ji cQij.jv (jiiLJjj^i i-iJ_pj (jJ (j^IjlJI (jLtujVI 

(_2jjj, ^IjlJI (jLjijVI (ji (_j£L<jt3jJjJLa JlSjjj .U^'a J -> . ,.tl ^1 LJlSljjl ^1 

S^jjiil CjLJjj^V AJjjusM IjjJl>- (_yJ-«J l-X-« 1 1 Jl^t-IjUsI (_gLi LoLx-i ' ^ -»""■_■ 

(_,'C I ri "'^j-i-iJLa JL^jiilLtjj JL>JI 3jL;LiLaJJ .(_yjljLjl tjl i ntVI J-S^ (_y3 3_ioUII 

. JiJu^Jl^pJI jj.^>»J 'OLj/IjJ ?-^'j ij-* '-*-* (.3-^ 

(_5JlJI ijj>-j ^ ^j I (_glj Lol_4J (_j.SLcu3jjjJLo uiJ^L^j^ (jj/Lj/VI I jui (_5i^j 

dJj_i^ij joiaJI (j^JJ id-uljijJI 4jlS<llj (_yjljLjl (jLcujVI (j^j 4jj^ (_p * '^ \' 



so 



(_5JJI i^gljJI ij^ (j-o LoUj i^yi^LcIl lSIjJLj Jo-L V L»iaj| 4_(SL!j .^jikJcIl 

>LjL4j iSj^ i_5JJI (1940 _ 1880) A. Goldenweiser (cjJjLiJjJ^ jjMri<l!» 
(_yi 3 J 1 ill J^jIIj 3-uIjlJI 3_ji2j(JI (_y^ Sj-JjiJI J^jII (>-i LliLkj jl LoLi 

(j.S_al njl I ri 1*^1 Jj-^J iJJJ^J (_gjl^J^ 4jjJ5CJ>JI jj .^«II ^I iJJJJLjcJ jGju 

l5J' ' " J '^ ^ ^ ^ J " * ijjLj^ 0_5-^ (*-L»J' T'J_3^ J"-*-"' ""^^ * L^_aJLSj jLola «l_Li^ 

(0_L«JI jLfcJljl (j-iy I 'Ir ^1 (OX.^1 (_y3 iTtJjLlil LjjLo lj_UJlij (_yg. J" I ri_l l_g jJI 

(j-aj J-Li (_yJI J-Lj (j-o I 3*^T^ J^" '""^ i3JL2lII aJl2jj \I ,^"aVI jLajijI i«_o 
J-UJI _ JjLiJ J_l-a_a . (^jO^IjJI i^jIjJ Jj-UI i^jIj (j-OJ -J^T (jT^l J-l-^^ 
3j^^ijj,VI ^jj^Ialjj^VI (_yJI ^La-j (JJ^"^I (j-oj i(ji>^"^' LT^l 3JL2l!lj /oIjlII 

LJLLijI (j-oj 3 '^ j ''II J '^'^ (_y3 LJLLijI (_yJI ^L2iJl (_, . ntja^l L^jj-c. (j-oj 
^^ I "..^tlj (_gjLajJlj tj; 'I .^".aVI jL&yjVI jLi-u-o ^ . ,.A". J ^ I juij 5j^ I •, ,^ll 

ajLja^m CjLjVjJI (_jJI (Jj-ajJ sj-J^ (J-ualj jl i nil Ijtjfc (ji ^ U^M ^ (2>^lx-ij 
(j-o (__>ia_iil— cJI 1 J I III 3j-^ (.3-^ SJl^ j^lj_oj (jLiLJIj i<ix>-b (j-o 'LiSLj^^al 



SI 



. ^ , ,, /t \ 
aLjlJI (J-l3 L« jLLa ' 1^ ' "J xl ^jij.J^\ £l ^ 1^ ' rt ^^^ 1 , ^ J , ^ ^ i4_4-iJ^i «Ljj3j_iiaJl 

Laj-jsl^j IjJa .-.Ijl .:^ ^tl jsJk^l I j . ..ij (_yl^j ij».3 4000 (_y:bv =, .36OOO 

SjU^ f.\^j I rill 3-J>lII 1^1 che-mi (((_yA - (_j^l» (_yJI ■ j ■ ^ " (<u-ul (_yJI i— ij . nil, I 
.(2l)t_jLJ'b/l (Ji-i^a Luki(jjL«II Jjjej|_gjdl xXnil ^-u^ i4^ ,^{\ (^g! 4j.<uSLII 
IjJL^ ' I '1 j; 3Jj-aim t-SjLm (__)iajLjj jUtjJI i-jjSj (_y3 3-cljj Lifcj^La (^jjJI 
SjLiijsJI I , -^ J , ^ -^ i^Jl^IjJI j>Li .-.IjI .:^^ j^^\ "^l iSj '^^^ j'-?^^' 

LoJl^ILo (OJjLSHJIj Ldlill f_^ (_yIjLJI jL>o"^l (jju^ (oUI (_yi-jj^ (__>iaju .d-jLLJI 

ij\S 4_JI (_yi (_,_LiLjJI /<Jl«JI «_o t_gj I r-i 1, 1 joLlII (3^Ij •lSj-'^' jW^^' c?-^ 

'J '^ " (_y^ M-^/j '(jllj iJjLi (_y3 <— il I ri-»-ll j!^\ aJl21!I (jl£ i4^Lc ^ ■-" ^ ■ 
5j_oLc J '^ " L<>-'(-u . ^ .l.^tl jLjo- 3I (j-o Lj^^ j-^^^ dh^'^'j-" l5-^'j o'^ 

(_yjfc Luu J's i"ill ' 1-^ ■^ -- ' (_ylll 3 iM .^llj , 3 iM ,^ll SjjjLji 5jLjt:>Jlj (JLij>Ju 
Ijjsjieluj/lj I_jj.S!jjI jjJJJI (O-A (j^jijl-ill (j^J .d-jjiJJ^JI j»JL2jJ JLt>. (JjjLjiI 
Ijj.£LILjI (jjjJI jjuk (^t^JI (oljiJI (_yi-jj-a (j>n I iSj^ i4jJJjlII (JliLjLiJI j»llaj 
jjl i_ij>.j^ id-«jJ-a]| JLi^II (^1 /<uJl2JI 3'_>*J' dh" cA2jjI /<u iaLSj^I jj-oj 

Jij.^ ijja Jl^ Lu-uI 3j-^ Lt^ "^ 7i]n'<{\ oJl^S i(j-u-iiJI L^jL».j J-L^l Lol 
SjiLill <lL>.jJi,l ojui (_y3 I 3.'J'^'.' i"'0 itL-u (_jJl1ILij i4_uLjijVI 5jLia:>JI SLiiiiJ 

Q^SLjJ i(^5Jj-Lijl JLj_lAJJ (3-*^ ^J3^J *--*tJ-^ i^cljtjl TCJjLj jj-« 4_jJk_L^_<4lljl 4_jjj'^1j 
(^^J 5_lJ| I ri "iVl SjLliiJsJI Tt-JjLj (_7^ jThf^ [j-U-ilJI Jjj (jl .(JjJ^'i/l pi JjVI 
j<l Itll (jl£ '^'-^ ' "J^^ J J . ^ « 1 1 Jj>.|j| (_,Il>- (3^ l«lj-CuJI (_5i^ JJLis\jLX\ )«-^ljJI 
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l_yJS ijjj^VI pjj ct-^' ^D ^^'^^ Jjj^'i/lj 4-1I3I J Til iiVI iJuLjialjplj (_yjLjijjJI 

Ij^jJLJ jsJj '^ .^«tl i^l jLJr'ii III (_yl^ I j^;** JL«JI JlxII»J 4SLjJj^ S^pJlUa Lulj 
i_il 1 11 ->■ (j-^ I "r J Ml l^j^ Vj ijJuu^\ a1 j-jr" I iilj (_gjLjL^I _ (_yjjj(JI jajjS^IiJI 
«(_i_ifc (_yjjj» (Jj-ij 1 <iSj .liiiill joi^ (_y^ 4lLL<ukl (j-a j<s^j_II (_5i^ Cjl—ioil 
tiJLiLlI (jj_2JI J_Lo (j-\^ (j^ ^J^ (j-\j'sl"'°i (—fljIajILi Lilli Ijjia^^ T.E.Huff 

J^ (3->^ J^J . (j-\_L:t_j_tuJL 1 ^2>:j^ r 11 <U ^^_y:?E-« JuLJ ■ "^j .^^ i«GLal Jc^tHj-ulj 

Ij-^Ls Jl_l^L1JLi (j-<_i-aJI CxSj^ . ilj Ltib Ijp I iujuus^ 5 .J ,U1I ^^ (_gjjijj| 

|j_ifcj . 4 J J 1 » "1 1 1 4_lL<u(JI ijji Jlxs-^I i_ajL^I jji ^ ^_^Ujtl (_yi^ ^j , ^ -- 1 1 J 
i(<u Jl^JI (_yJLu^l Cjl^pJI jl i(jjiAiJI CjLSLujiM^Ij CjLuLjuVI (j'-2^1 ,_- ' '"' \' 

. I 1 jj"*^ p I Jj V I J I '• . T J 1 1 (j^ ^Lcia^ I ^ j ^ I ." t tii£. 1^ 3^ 

iLlJuj^ 'j^^^' L^ij^l (_y3 4jSLuISLl1,I 3JL2l!l jLl^l (^SLx-i 4JI (jj>J'j -^rt*^' 

f_^ (j-u-iiJI jjj (2>^ ' "^ '''•'^J^ 4ijULA "-^^^ iS^^ (<sJL«JI I Jui _ aLajLu (—fljj^J*. 

^ 'j'^ll (siaJI (jl (Jj-2j _ 3 .^^^-1". I j^L^ ><u J Ml ill aL&Jljj L&Jl^I i(j\uu^\ 

Sj^iijJl i—xJl^jsJl LlxJl^ 1 jd itOLj^ (_y3 (_yiulajj quasi-empirical (_yjj^^ 4 j mi 



ss 



3_<lJj_SJI 3_j_£j_iiuJI '"'Ijl '^ -^^1 (_y^ (<sJ-«JI JaLpjl (j.^ ii-i^ I 1 j "J 

<i_iJj2l ja^jSjLjLA CJajjjl (JlliJil Jjj 1 n (_5i^J •CjA^'-* JaLiuJ «(_yjli (_p (_>^J 
jdJ ^ . ,. ^ 1 jjLaJuj i<ixa^jJI SLpJI ■''-'_■' "--■ j-uIjiaj \.fiSjs>-^ i_i^lj£jl ^Ij-l 

3*_^^ ^Jl^I Jl^juI LL>.^j_ajjS ^1 ' Jj '^.^"tl ^j_a Jjj_4j i(( 1980 _ (_^^^j_ilaj 1 J 

l_^j Ml J II JiaJI SjSj.^ ,^r^ JukLi j_p. JU. J^(_;r^ foi«JI J^jl iiTjIjLbjJI 

.Cj|juia:>JI j-i^ 

^JIL<tIiJ ^J ' 'ill CjJjloI^^ L^lj_La Cla^j^^i til Jl^ t^jj ( ti 2I 4_(j3j-iiaJl CjljLxia.>Jl 
/aaIaj<JI (Jjiaiill (jl^J ^jl .>>^tl 5 ,^^t SjJaLUI /<»i»JI ^ '-^a (_y^ 3_JbJI 3JLvjJi,l 
ij^jjJii] (j-C. ^Lcia^ i/aLiil 3j".\t ^.tl ^j^JaJjl (Jjj^'i/I 3x.Ljj^ (_y3 (Jjj^^U 

. Ulj ^ , ,. 1 ^j ^ tl , ,. tl ^ A , ,.V All 1 , ^ J , ^ ^ >> ^ ' ^ * ' ^ ^ J CT-"^ «Ll_LX-ii>iJ 1 

TtlLS IJl^v j_^j^_c.VI !«_o 3_Jj_!i_(JI (Jjj^al 3"al .^^ LlJlL i^jijjua jjk L«Sj 

(j-o (3j>-^"^I ^<-« I JJ (sJjiJI (jLi joJljJJ (_yjjjLll s^ »"ii iiVI CjLcjj aLoI <-J1-^I 
(26) 

. ^3 ^j I :;!! 3 jaj ,':. tl .-.Ijl ,:^ ^tl jj 1 1 ^1" jl 1 aI . jIUl I ^ A.^tl 5U:;; 
(_y^L<j< jjjj <_!jjl!I I jj"'^ j»L^ ^u . ..jtl J J , ^ . 1 1 ^^yi ^ li^ -^ «QjiLi i^sK^ j-i^^ 
aJLlJI J-fllJl iCjIjjjLalJI (j^< I l^jlr iji-jl i^JJI SJLo'^l JiaLv jl Jij>jJI 

jjjj I jSLifc . LjjjJI M>^ Ct^ (j^-jiij-<iuJ I /a^jjjjj /ojkjLia-l (_yJI (ji>^f ' ij-" 
^3 ,^11-^ 2uuij^ 3 ,^a L^Lj (_yJI L^ji!l (j-o (siaJI 3 ,^a 
i(_^l JlJI (__, I j ? 1 1 x-iia^l (j-o O^^J-^ '^JDJ' Ct^ (*J^ Jj' c3i>^ s ' iJ^ '^ 
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^.^ ,Utt 4Jl£Laj i_!jJlLI f-jj I'iiU ' ■_■ '^'11 (j^iLtJI (_jlr SjJajjjJIj ;j;j I . ^ ^ 1 1 
"^ ~ ''U '^ Sj_a_«JLl tfj I II La jLjja-flj (_y3 i_2lj.jj<VI jji IJl^ Jjj i nil [jlSj 

l.'l T f l.-^T (_7jJlj ' L^J-* 3.' '"'^^ <lX-lJi^l <ijSj-liuJI CjljLcii^JI CjIj_LO jI Jijfclj 

4_i£.lj-aJl ^j.^>ol ' ■ '^1' -^ Uj_x-ia_a Lcl^^IL>-l 5jLxii>ijl LlulS L<i_Luj . 5^ ^"i 1 11 a 
I <i_j_2_i_i:>J I ^JloJI cUaiij «_»^LlII jjaJI (jjSLJ _ aLc (_yAlLi (Jj^VI (Jj^ _ 
d_uL<jij"^l ^j I ' ^ -- 1 1 sJa cLLiSj joji (jJ^VIj n_Jj_^l Jl^ I JUk jjl tjj T'jj '^^^-'j 
djLjiLill CjIJlJ Lo i(Jjj.^VI x_o IjLi jsijiJLa .Ja^ «Luj|jj Vl (jjijjj ' I j" 1 1 -^ ' 
x_a (j.jJaLiji'al) Ll^ jJjJLii I J iCjj^£,LLj£ x-a 'LiisUjJI CjIjjj ijjjijJUa )«_o 
^_fl A-lLsIj^^^-c-JJJI CjIJlJJ t^j-u^H-V ( iiij jj_ujj_ujjj )t_a 7-j I iitilj ijjjjjj_j_a^_A 

(_gjLii^ J-*-^ J^ J^T^^j-" J^LflJI jji ^j-iJI ^^^-^ • j-Il ••• jJl ••• Uj55 
(jOILlJI f_j 1 r 3 : ^ ^ j llj jl ^.", , ,.VI j^jl .cL>JL-aJ, LS^j Ajj ni<\\ ^ j I . ^ ^ 1 1 

4JL3 4!ijJL>JI SjLcii^JI (_y3 3jL>JI (J-ujLs /aUI (j'^J ipjij-iiull t_!jJLll ' _ 'j'^"' 
«_a « JljJI 4iiij Jlijj (_ylll 4jijljJI 4 -»■ 1 1, 1 ojui jj-* Ju-o'^l ' _ '^'^'',' ^1" 1 nj 
' • '^ 'I JL£j (_j^^jjjj| "iUjjIiJ (j^ LSjLji 4_lII UjjIiI \X I Jj i ii->o ijJj^VI 

(_j_aLLJj (_, -V jjLLiI ij.CjJ\ 3 aM U il x_aj .joJjJI tcjjLu ^^^^^I Cjj.i>- jj^ 
jjjj tc-jIsIjJI liJIjJ^I Ijjj f<uLJ-!l liilJ f-3-l>J ifoiaJI jJjLj (_^ CjLuIjjJI 
. ' 1^1'' '•^ij aLaJ_lj lJijJ^j^j ^jjjL_u 7rj.5^ ^j^^ J '^-^ * CjljLxia:>ij| jjs 

aLlII 4^jl». «_jjj 3JjLa^ 1 1 nlr cjj^ (.7-^' 3-ijjjJI <Ji!VjL>J,l i_a^Ljtj I jui 

j-j-C (oJjJI ^ '^ ■> (J_oLSL1j jjl ^ I .^ --I Ij .4_LjvjJj_ij|jJlj'2l (Jjj-ojI (_yi>- 

. Ij-;JJ^ Lj^j-«-a \jjilii Jjlj Iaj^ , I - < I j I , >. -- 1 1 
31>.jJ, 4jJij 3l^j ^^ ^jj A VI jsiaJI jJljj (J^l£[jJi,l (_yiijjl3jj,l 7-jiaJI I '' j;j 
(_y3 iIjI Jj . LifcjLjiJl ^Jj-alj^j i-4J-« SjLLflUcu^ i<ix-iJ-iII <ij^j_JuJI diljlxiu^JI 
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aLiJI (_iill>-l iJLa (Jj-2j LiSj . L^ ijjJ^ (*^ '"-^'j^ ul <j" I iilj ^iiijsj CjjoLs 

3< J I rill sLlSL^JI (j^ _ (jj^VI 3 lil ll^lAll (Jji _ (J rljllia JLC I jlj . S-UJ^jaHjl 

(J-jLjj-II (jjjl_<j/i (_, I r I Jlj* J-t3 Jl2£ 1(j no I'lill i_ajjji£Li ^j-uJI pLLaljj<l «u'^ 
ijij-A^jsJI jjl^"ll (jLa JU. |_^l (.yl^j . L^J^ pMLVI c-ll^"...l (^1 3JjLII 

tllljLsol <Jl!Jij_<5-lJ <ijJJ^JaIlII tiiJvLjJLl iJlljjjiJtjl 3^Lc ^ ■-" ^ ' . <ijJ^ii«JI "J I null 

jJa-UI (_y^ |_gl iS-JsLuIijjVI (»>L«Jlj (JljiaJJI J-aJiJI ^^ ^^U.W ^^j^VI 
jjiLv (jyi*- iJ-<»-«-!l J J '' '^ ' J J ^U--^«u (.3-^ '^i"'-^ (^^^ \j~it iCjLuiaUjJIj 

«LijijL«JL (j-l-Cj-iiiJll jljL>-3l SjLxJI S^JiiJ 'Lt*. CjVI .^j-:^ Ji-ijjlII £jI ■ jU...jT 
7tJ^_»-aJI (J_iL2Ji,l j_a (_,_2j^"^I jsiaJI (jl^ Jii! ^3al i ,^llj J^QJI ^".Ij.^^'a 
(J-iLclj 4_ljL2J1JIj <ij.S;LiLiIlJI i—ul^jsJu j-ji-jl joj-AI Lo-'c-l.l3 i(_j_Lu^l joJjii! 
jlSI^Ij . LoLti (__>iaj2jJI (_yj5jj^VI /oIjlII (JjlS iS-ilal <ni nVlj Sj^JajJI i_xJljj>JI 

i5JL2jJlj joijiJI '.(j^jjLsJI (J^lSLoj (_j3i-j jLcl^l ^-» '^11 (_gj Liii^J I jjilll (ji 
3_jjJilII ji iSjjjjtlllj (__>Iojj1!I Lj-ik (j^HoLcj (.3-^ f'J^ 43l J (_,<il<ll /j-^jilj 

i_j|jj>J| cjj^mi _ 5 .^tl -^tl 3j mI^II _ 3_l3j^VI 3JLvjJi,l t-iLa^l ^ ■^"■' I jd 

/iLjfcjj SjJLa »lj mil (jj-Lc 3 M ^"llj jaiaJI (_gi ^_^^j_.U"ll i_jj|^j>Jlj SjjJiJJI 
»_a 'J J ^_^ ^S\ cLu^ii«J| '"'J J '^ '^ '— 'tP' i^jJ-iSL<aJI J .^«ll j^^ 3JL3 (JJLjj 
lTjJjj Jl^ 5-JjJ is ( 11*^1 iJJjlS Ijlj . (j-Clijj-iiiJ I Cy'jj} ' -^ ^ I ^J-^^'^'j <i^;S:>JI 

3_JjL2Ji,Li jJJ-»- >i^ l-yjl (j^ (slaJI jjLa iS^jjiilj Jii<ll ^^j.^ l-yJi lA>^ 

(^^ < " . « u a j<uiaj<JI LujI J.st-a CjLjiujJI (_yl>-j i4jjj iS i nVI (_y3 joJjlII )«_o 

(Jljj V VL<i£ (jjjjLjial jij u^i^ <2jjjs>-\^ idjLjj/lj 4_lojl2j ^I-^-- ^jj^W's i nVI 

"iJa j_^.^>J, I c- J U i^ 1 1 J Llil I n-»J,l «L<j/JiJl^ 43jj I na i— 2i 'm"ii nl j<iJ n_JJiiaj VlLo 
1 JL^ Jsajj) la,,, L>"5-* 11 1 n Jj la j>jj a_a a:^ l-'ri-* 5 l>"3tH^-5^ '^ m njiS I n n t^ «_a 

j_^j2l iLjjIoLjj (j^IijsJLjLA (jOj^JisJ 5jjJ i'C I nVI LUiAjL^a ILdlill (_j,3 aJl2j 
<4_LJ LjJ la i MHO Ml 1 1 «LjsS N_a m-* L>" ^*^ ' ^, ' ^ /. < tia-a l i n 1 1 j>jj ajv > ' 1-^ ■ --j 2 
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jJ_J «Lj_3j_«_a Jl ^.J-ri-*^ * i\-u-u2j .^^^j*^! «Lj^S^^ ^j-* (j-ui-J-ui cr^^ Q "J 'I ^ 

J J , ^ . 1 1 (Jl^la SjLujJI j_>l3j'iil SjjijJ, Cjjji^ i(Ji-l jJI (j-« (_>^_9 ?rj'^'^' (j-* 

^^ ]y^ , ,.jtl 

Jjl Aj (j li U I Jl^J Jji (Jj ii±jJjL>JI Aj (j li ILl I li -a-"i a ^j^ <J (_g jjlj 1 1 (j li -a-~i aj 
(jLj _ (±^Jlj>JI p 1 < II sLiI (oJa-cl _ ^jijJLv j-AI->- J^il .(<sJL«JI (_y3 3jlaL>. 
ij^ljJI J . ^ « 1 1 tiJJj j^ (jjjJ_L<uiji CjljLsol (JJJ t-LjIII lIjIS La 43ljL>ol 
.i_jj^.jaJLll >ljLSjj CjLuIsIjjJI (j^j J^^l ^-Uijus^l jjLlII tl olr i^JJI j j"" 
j^jj_a JUu iJLx^VI (_yl^ .4iuJL>JI sU^-uill Ji^jj j_4Ja^ jjk jjQjl IjUkj 
Lil^ ^/ji'^t_\ (ji (_yl>- i(«i»JI jJjLi (J^lj-a /<uil (j-a 3jjJ i'C I rill dJLvjJi,! /ttLiJI 
(jjjjLxJI (JJ-2JI (j^ 4!bjL>JI 4j<iUII Sjjill <iL>-j^ «_a Sljl I iiU (»Ji^ (.3-^ (_il^ 

4 I l^lj^j ^ oUII p^ jil I ^1^ (_)-«->• (_5-^ 1— IJJlJI »i oUII jjj '^^4^ (*->^*^J 
UJjJ j (_y3 ^ 1 1 1--' " iJJjlS (_j^l '^'-^ ' "J^^ J J . ^ « 1 1 ^^^ (_yjj^jjtlll !".-»- jll Sjj ma 

: ( 1 970. 1 872) Jx^j jjljjjj Jll USj . l^ 4j.<ji«JI 3^j^l jLuutJl uUjl^Jlj 

J_L.iJij ^ 1 ^j -1 * Q^^^ jj-*'-^' (*-*^ * O"-*-^ tl)^ ^ /^ liA 1 1 ^^ u , ,.jll J J , ^ * 1 1 ^_^)) 

^_^1 -^ ^ '""^ 1^ I t ri"(Sl Jl^ i ^^S_u ^jj>. J)j jjLLat ^^j'r j t nil La) iiLuUAjl JLuLSHJl 
«<ii>-^UI ^U , ,.j1l JJ ,^.ll L^jL>. 4j<ilr S^jJta (j-a ;>jj I iTiSl La Jljju Jl>- 

(j J ( n 2! CjljLLtfa:>JI ^^1^^ i~i fj I 'f^J ti >'^ A^\ 'II /^^lujjls lj_j_al Ll<_aljJ Jl^ 

(_yjJI (j-u^l (_,Ii»-j .(^ri^jj-^^l ^'jtR-J o"J^J aLiIuJIj jj'j^'j j-i-iiA (_y3 

(J^lj^lj jj^.:>J| j_2^^ ' " • I ■^S" jLs-lj <iliiia i_^JLl>. LifcLlaj joJj i_!jj(JI L^jelLJj joJ 

(tt^jijl (JjLclLa (_y^ jtjj^ij .<_!jj<JI (_jJI jJ>.l_^l (_yjL2lUI L^lj-j (J-S-ij SjjLtjJI 

d-jsjjiill 4_i^jjiuJI ' " ' I J I ' >< -- 1 1 (_^ I Ljj^^ -1 jjl'' (^jLijJI ^ «iUII Cjl^pJI (JS 
jC-^-se-^l I ii"tj i_j '( it jJI -"j -»"■-'" l«.^ (J^LJILlI n_gj^t i's I iillj (_y2jj.£,VI Cjl^pJIj 
l_gji (j-a L^Ljjiijr j i<la^l J CxjK (_yl!l f<^jl 1^-^ fj^ (j^^ iJ-«'_^J (_,lii»ll 

'i " 1 °l J 'QjLc.J j<UjL.flJI (oIjlII (J^l-lj-a jiuki I " ' K Ml" '^ !(_," Mill (jjjLcv'illj (JHI 

(_j<_ijUII (j-a (jl^)) :^jl^ .r- Jj-2j .(oIjlII p-Jj-S (.7^^ (j^ «LtjljJI js-^Lcl JaLi 
JLjjjiujJ I J j -^" J (jl 'ijjLu'^l ja^l J-2IL«.aj Sj^S I mil jo-^j^ (_yJI I j ■ I 1 U I jji Jju 
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Q^ol I nil <_jjjl!I (jlSj .(a^i luI J(_^l '"'Ijl '^.--tl 4^LSj <ijjiljjij sLtjIjJI (jjJi,l 
(Jj ^ « ' sLojLfli! -j'j'C^ll cjl^pJI Ijljj^ i(_^L<j( ^ olr CjI^ ^Li 5JljJl>- 3^1 
4 J ij'i^Ulj 4^l2jj.^V1 CjLbLSiLlI ' " • ■-"^ J LdJjdj i^o^^jlj CjI jiil->- ^Li ^ -»" ■^" " 

/J_jLj_1 (j-« d^3 ■Sljl I rill (»Ji^ (.3-^ f*-^ 4 J I II it U Lt-La.-V ^j'^'^^^J ^'J^-'4^'j 
(j^ I III iijJkl (JjlAJu l^jajj^i f"^' (j^ ol I nil JiJl^ 5^^ T q I ! <i .". U «" 1 1 djlStll jJJUfc 

l_JJL>.l (_y^J . 4-ul I iiiVI 4^jj(J,l ajL>~j j] ^jjtX\ (_y3 4jJ,L«JI ^ j j ■-' I (j-\_iSj.i:>J I 
^^la , Jl /v ,U^V I ^<j Z -'(ilj^JljJI /aJjJJ 5 jiinlLi 5-LXjtVl 5jL1Li tTjl a mil 
(_y^ I J "'J I j" ji 'LJJLi /O^LxjI (j^ Ijjjjj <J JlcI^I 7r"iri"lll I jok (_y3 t_!jJ(JI 
(_^^^JtX-l -" ^ ' '■' ' "^l ^_^l-t3j ^ I n'ie-il -^ ^ ■ ' ^ *" ^jl JLu 4 JoJI jL>.La ^j-*^' JL>.) 

'LuLcujVI S^jJJI (JjL»iia c_il<j"iiiilj p ^■^" (_y^ l^iij Mi*^ nil iiLllII 

/4-Laj| jjjvl^^ (1)-*J i^ J ' ' ^ ^ 1 1 jjjvl^^ ^j_* ^ j '•^ «ll>.^^ i",i^iU tl Qj^ (J-*J 
j-p.'i/l I JLA (jl (_y^ i±jjJi:>JI (_yjjjLll (oJjiJI (2>c I JJ'" (oiaJI J-J-4J i»lj I nil (_,lr 
SjLjia^sJI (_y^ (_yjjj(JI jsJjlII Lai .jJ^t^'^Ij -"^''^1 (j^ LcJU Vu-ciiijl J '^■-"1 
(jikjl Liluj. aUJI (_yJlill (^>Li-^l p jj-^j" j!'---! (_y^(_yjlj JlIs 3j^>Lj<VI 
(jLs I Vjljj' (j^ SJljLxJI Lj^^jjjj'iil )«_a ^^J^ (»l J plj-ca jj-* i.i<Jji:>iil (<sJj(JI 
(jl . I j"_'l ''J 'J 3_<i^L>JI Lp.^jjjj'^l jLLjI iji-lj (j-o (jiLaJl (_yjjj(JI jsJjJI 
' ^JJ ^ '"' '^J SjjS JLa 4JLjai_« (_j oUII i"i'ir illj 4_<i.:*-^plj (_jJr i nil *LiL>ijl (Jj^_4-i 
,3_ujj<JI 3-J>jJI (_y3 /siaJI jJl^ IJljI (_yji-y V I jui (jl Jloj 
j-lSLiUJI Jl "C Mil (_5-^jlj (.5-*i*-II J?<ll r-j''^ (_,lr I tljlji^LjjJI (J-tajj 

Ij-J-J^ IjJJ t_!jJ(JI t-JJlJ Ji^J .(_yxi«JI 7-J-LaiI (3^' (J^J-i'j (Oiilll (_y2jQjiil 

i_il I n'>JI (j-u jjjJaJI fjijluui (_yl^j I Ljij^Iaj CjljLjtAj vIjLuiujJI TcJjLi (_y^ 
i<ijj^jLll i^jLtiisu^l «ljl <l^jjji (—aSjILi (jl Lb (J.<i3cj LdJjd . djjiJJ^JIj jj^lj 
JLsljjJ ^iixjj ui <j"ii III (_yjjj(JI joIjlII (jl£ JL>- (_gl (_jJI j^ijJ L^l I . --.J . ^ -^ 
Aj i<i_i_ijj_cVlj 3_jJ_L^I jl i^ljjjJI (_5i^ '^Jjj'^'j 4j^jjiuJI j<uJ-aJI (aUI 

<ij_ijjJI (JiiL-LxisLjj-II » '^"' (_^l «L>-jjJI (_yJlj !(_, <iIt!I aj-SHil Sjj I III Ltsj 

i<i_i_u3Lj^l i±j.>- LlaJJ (_jJ>-cVI I % J '. . ^ " I i_)jj(JI Jlj>-I 4_aLc sLflj^j 
«LuJLL^Ij<_!Lji:>JI (_yji 4_uj/Lj<I (»5l^ 4jujI(_jJI 4_ujjl!I iJliLuIou^l i~. ^ . ..i^ila 
jLsol _ J I y}\ Jljuj iSJlC Lcj^ pj-ijjj i(_y2jjj/jj,lj (3'ij^ll /nlr) i ' 1 1 li 1 1 j 
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(jOJLvjJkLj 'Lj_o^L<ji"^I 5jLiiij>JI (_y^ cj Lj_u3 Lj^ I '"'J I • " " 1 1 jjlj jj i"it 

(_gl i3_j_ij_«JI 3 j'lM ^.11 4jJLa-" I rill CjljLsoVI L»^ Cjj^ (j-iHill (J-CLiJeJjLi!I 
.pljjVlj ^1 j . ..VI 3i;>.j_a joj . J ^ " 1 1 J S-c^jIlII 31».j_o 
4.«j>.jaj jjj-ajil jjijL>-^l (_jJjiLjjlII d-fljIiJI j^I ij\s>- (_jjj3l dJLvjJ,! CjIjLj 

i« jLLikjLLjJI)) (<u-uLj i_!jj«JI L^j^ ct-^' ((ijJ^ia'^l 3JLia)) (_^i «cjlJLt>> . nil)) 

Lx-ikljJ f-»^J ij-^J i^cje-Llllj ijiiillj t_ll I ii'>JI (_y3 SjJLlifc 3^jjjij^ jjSl (j5-*J 

JjIjLsJI 1JJI4J ^-ul iii-»JI (JjLji^I ijfC js>-^\^ ij<ujL2IlII (JjIJl>- L^la r-j^jr" I II t 
(_^l I j I -1 ^ Jl^j . iJli Lllill, I I— il I ii-»-j I— il I ii'tJI 3^' '-rO-*-" (^^' dJcTi^ Ct-^' 

S__j_ij_«JI (_yJI I J -irj""** i'lSLJI^ i^^jLi^JI ^L«JI j»770/_&l53 j»L«JI jIjJu 
. (a777cj) j<s.ja_cJ,l (_gjlj_ill i_i-L.t.-v (2^ jojjfcljjij ((»796 cj) ^J"-^ il>^ ' .'J" *..' 

■3 J ' ' jll iJliLjiau^Li (JL-ajVI «L>oL3 (I Jgjt^t i 1 nil)) ji ((CjULajLcuJI )) ijjjl£ 
1 q J °l Cj_oLlj i4_ujj(JI CjLlUou^I si mi it SjjiLJkl <il«JI L&jjJiJ Cu\h (_ylll 
(_gj-j (_5-Lc I ' -^ J ' ^ -- .3 J ' ' jll SjuiajsJu j^LJ,! (JL-ajVI (Jj^Ja jj^ Ji*J 

jj-^l 1 I^^S i^_^JJ_»_Jlj ^_^jjljj>ij1 1 1^ I l>-»-I' (j.^ J (f^UjJI ^>-jS1 jj-* (j'^-21 

. JLI4JI jljj t^-uj;<iii;iiill sjlUI 

■ i-LII jiJI 5^j Ml" 111 3jiajiLLll 4jjjjlII 3jlii<tl Jjlr « jLliiJLLtuJI))(_iJuj/oJ ,2)^ 

t (US jj-« (*-^J-^ 1-* (Jj' 05^^ ((jjjjJLjlsl )) » iLjl 4_4.:v^pj ^_^S_aj_Ajl ^ rn"v ^>-*^ 

(_jj| (_j^^LuVI (_yjjj<JI (Ji«JI I-4I0 (_r^-^ Lt-^' (_yAliu>JI 4jI^jJI L»iaj|j njujjjl 

_ (_gj_iSLll I j « ' '.^ J JlS^ .(j3jj(Ji,l (3 1 II ill (_7^ L^ji^j^ IjU Mill J i3_ilii<tl (»^i-«Jl 

(JjL>- 4JI (_yl>- tL'tjATv. l^^j . .."a iji^Ltil ^L>-Jua _ [y^ij\yLjuji\ iLajji^Lill Jjl 

i^j K 1 Ij 3 ;. ... I ;ilt Ijjoijv I^U-v (_yill iCjLjjisLjpl jju (_j31j 43li (jlaJll 
(JjLujJIj t_<:;SLII jj^ <iJj .doLuialjpLi VI SninUII JLu V)) 4J! (_y^ SJLuj 
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4 » in" (j-C ^Liia^ i^x^JlJl^I f_^ OJU '''"'J Sj^Ijj K— il I ii'>JI (_y3 J •'^■'^ Jl>-I 

CjLiJiJalail joJ (Ji- jj,l (_y3 (jiiill » '^j _ jjjijjjJI Tt-uiuJI _ 1 M I II ijfj\ (jl£ I jlj 
r-jjijj (Ji«JI jLtJi-a u 'i*^ »J Iji^ ilIiLl^VI Ij_l>-Ij CjLjjiau^l (_j3G LaJljljj 
Aj_Lc (_jJI L^^i^ (—ijj-aj n_gjLJSjl (j^ ^^iiSl oLtiisu^iJ (ciiil Jiia loLLai- 
lit MrMj i(_yiujijJilj (ijILill) 4jj^Ij djjiJLi^lj JJjlII (_yJ*5 4jjjijjjJI 4ji3U^I 
1—1 1 I ii'>Jlj jjj^jijjlj )«_<i^l (■jJlu JJljlII (j-«-3 .<ijilj-ill 'LusUjM f^i^ I j ''' 
(J^pJI plr J 5.a-l I iiU /nlr pj ii"n 5-mJ i^ll (j-Cj i3JjLSJi,lj j.aj>JI /nlr j t_gj i^ll 

(jl (JLSj iCjLjjiau^l (_j iTii III i(ji«JI ji^i^j d^iM ^.11 (_yi^ 4_uiiC (»L>- i_jj^ 
(jiiul! <Lil>.| jJI ^j txiti eJ~^ A-^V^A "J J • "■-'" ' • » ' ^j Li-aL(J (C^JjI (_7l^ L^j-auj 

ilj-ifc (_^l LiiJL^j 3_i_o^L<jiVI ^ J I . >■ ^ 1 1 j_y^ 5_L>.jLi. (J^l^ 3.Jii£ .(_y3jj(Ji,l 

7-Ljj3lj ^ J '^ iVI c-ii I ii->-j SjLjtllLi (_3J^ij>JI (a^a^Lijilj i_!jj<JI aLu-AI L^la 
(_y3 C^Ll».l fjli\ 3_ujjlII SjLaHJI (J^LifoA ct^ J^^J-«^J •P.Ji^'j jLjLUajJI (_y^ 
l_^ Cj-aJ.^3 \ «i Is 4jjL>JI 'i^^tS (__).£iaLLi : Sj^LsILa ^LLiisUj sUia^ (_jJI L^l>- 
(oJaLjLJ Liiajlj I J_2j«_I,I (_j_a^LijiVI iJlujIjJil j»Uij (<u 1 1 j ' i" <— il i m-kj j.x-«JI 
jaj , I j"l ^ ^ I L-il I II -Kj L^_<uLi£,j L^jjIjj Jtjjjjj 5jlj.j>JI (_p^;i;>JI (J^lrej>. 

(j^ ^Liiia Ijui .5l£jJlj i_xjljjiaJlj r'lj.^iJIj 4j^.j>JI ^ 1 '--"i I— II I ii->- (_pLJaAj 
.(jjiil JLujijJ (_yii5lj'i(l -1J • ..^"j 4.>.1 I 111, 1 CjLlLi^ (_pL<iko 
jLc^Ij jjLuillj 3>L^I CJJ^Ij^ •^^^^ Jls- 'i I ii"*^ 4I14II jf I'lliill ^ Laf 
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JIjJl:>o (_y3 d"l ij. ,^i ,j^j >| ^tl j«jj.2jJI (_5i^ jLjUc VI (_jJI -' j" * ■> ' 3_^lj -» '^11 

jl ,^ ^Vl ^^^ ^ f ri I'lll j<UJ.2l<Ju IjJilLlil ^ • "■-" Cj^^I (_5-3J I LiLj/ rcjjljill 

i_jj|j_LiaJlj 3_j^j>JI ^La^ iIjLSjI JljJi:>o (J^i (j-a ja^ CjjIj ct^' '^^'jj-" 

da-fllbej (^ jJI j-ajsJI <A^ u nj i hLj (_yjfc Cjl-LUouyLI (_^jj£jl S^LlI (JisJj 
i_ajl Cjjjjij (0->-^ (jl Ala isLujijj'iil CjLiill (_p (_y3 (_yjjj(JI <tx-<-uLi (jVI (_y^ 

-ijLj^aj lJJJI ((SJjLSIIj j_l»JI (_y^ jj-aliJ, I i-jLlSLII)) 1245 aUJI ^^s jIj-uA 
< gr (_yi i_^i j» 833-813 (j-<_oL«JI (j^ l-<i-J-3 'cj-^jj'j^' tv">" dh' 'J^^*^*-" 

J J miLj 'ij^i ."ijljjlj 4jljjjia Cjj^Lsjj ^"j1\t ^" . ..I Cjj£Lj joi^ ct^ iJ'J^ 
Ijjo itij i(Jj^VI JlJi^j 3.4JjLi!l SjJLl^Ij 4jijLJI Cj I J LciusJ I JlIo 3_(jK jjjsJI 

jj-ja^ ijjJK l^tjQ-v (2>SL! it_gjj i'v I rill ^ ..UM'ajj it ((3jjjlj(JI (JjLtuil)) i—iLj^ 

^j fi ( tit »_Lia_j_3 ((«LJjLflJLIj ^j-aJ>ijl)) Lai . 4_4.>. J J '^^ cL>.jLj 4_i^_(aLA CjLi-oLfcjl 
^ I J j -^ 1 1 4j.a£jl (_5-l^ (.3-^jj'j^'^' (3-^1 .tLftJil 3JjL£ 4jajl3U ^jj ' ^ ' (sJjJI 
Llij>o l—L^Hie-o (J3-SLj La SjLc (_gJLll CjLjJI jJ->- (_5J1 SjLiI ((jjjsjl)) j<u-ol 
(_j^jjl^iJI j-i^ i_J^Iajl JiSj .(((JLil)) /<u-ul jJoJI J-Jj-o (_3^ tS^'^'j 'O^j'^' 
(^Ji-J-u (_yJi I ii->- Jlj12j (_gl_i (_3 1 <"i_i "^ ■^ j 'II i_y^ (Jjj-al pi Jalj d_LSji>- SJl>- uJ^ 

(_g jJI a1_l^>JI j-'i^ )«-o 'LjJLj Sj.^ ^Llo^LijiVI 5jUia:>JI j_y^ j.jj>JI Ji^ji 
CjVjIjlx ijja ii^j iiLHiLlI S^jjdl diVjLjLo (j-* CjLj^ Cj^Ij iJ:>iJ JlcIj^ ^-^3 
(j_^^l J_La (j-A-*ij-»iilj Mj^' 0'S!^W>'' ?r'>^' '-^^-u'^l JJ JL2Jj .djLjIjJI 4^jjJI 

ijj^^l (_y^«3ijL2i,lj jj^l ' -l"^" J jl-^ ji2£ .(jijjt^ll tiJliII/(_gj^ijII jljjjLiII 

joJi.c'al -^j '■^ II (((jjjJi_LLaV (Jjj^^l)) <_jLo "ix^^ 4^^ <Jlij.^Ii (_gJJI ^ "■■-" 
, Liljjj, 4_t^jjji V 4Jij 1 1 j_'-^j i_' joJIjlII (Jli- 4i!l (jl (j-1^ O'^ "^3 ■4-<-uJ i^ll 
(_y3 (_>"J-^-5 '^ht>'^' (oJ-«3 i^j-ll (^L^' -^j"^-^! "^ L7^ (((Jjj-a'ill)) Ljjjji cASjj 
(_yj|^;v (((jjjjLjIal (Jjj^l)) ja^v^j _ (jjjjijal (_y3 (_yjjjiJI (sJjJI 3^J-* - '^^^_>^ 
(JjjjIJla (_y3 (jj/jjj £L<t»-^^l jsjLjfcLlAlij .sLlJjj^UI (_jJI 'Lu^jlII jj^ a II 20 aIjlII 
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,(_yJLJ^jJI (Jj^"^l I ^ .':.",<l (j-*j». 1583 aL«JI jj^^ WjDJ' 

J-uiojJI (jJijLfc (_gjL^ j'^J^ (_,lrj i4jJjj(JI (_yJI ^-uLj^ I rill SJlill (j-a (j^Jjl'°lV 

J 1^*11 _ ^^^_j_A jjl ■ -^j ' ^ '^ ^_^ 1 , ^ J , ^ ^ «Li2jjX, J(l Cji J (f^UjiJ * jjjlJI ^ j^ '"■ 

iCjIjIlII I jufc CjL^I (j-o («^' JjJjlII 3jt>.jj 5Jl>.Ij SjlSJiJlJIjj^- i_^jJLlSLtu]l 
d-OjjJI (_yJI («^j-J i_5JJl « 'LjIs j_^.j>JL I pjJaill)) (jjj^jjjijl i—iLo L^.<uii iJ*Jj 

(jl^ S-ila j^>.j>J, I c. J U ^ 1 1 J CjI <i I ii->J.l (oJLc ^UelSI (jLs ,■-.! -> U , „t I 3 ... i^^i 
(_JJUjiIj <ij^^ijj/VI ^jl .^---ll j_y^ (_yjj/JijL^I (Ji«JI L^jJI (_y^jl SjUJL>. <lL>.j-a 

((CjLL>j|j.j>J,l)) <_jL1S 4_4^jJi (.3-^ cJlj-J 4_j^Ljilo (JLl>-| (j-*J 4_LO^L<j<VI 

^1 (J_3 (( JjJ (^"^l)) ^LiilS Lxiajlj i L^J^t-LflJjJ dlL^JV^pJl cUl>-1^^J jjjj^.U^Jj'^ 

j>^i ^JLsJIj .((CjLL>j|jj>J,l)) (_y3 SJLjij ' "^ ' ' ^J (j' JtS-V (jr^J^ Cr^^J J-*^ 

VI 5Jljj.j>J1 3_jjjijj'i/l 3 , :^ j : 1 1 J ^j^jiuoil j^jj (<sJj pLxb Ji^ t-iLjSLII Ijui (jl 
I609aL«JI jijS (jjijL&jj 14I0 \l .A" , ,.lj ujijji (_yJI i".lii~iil jjlll "AjjjjlII "i^^v^^l 

,<iIjL<k d_LaJL2j ^ J '--'--- 4jLa Cjjj^vl (_ylll Sjjl <i 1 nil ISjjISjJLI (_y3 1 ^ ^ . U j 
I .^j ' ^ '~ (Jul 4-La^LijiVI SjLxil:>JI (_y3 oLjiu^l CjjlS iJLsJI ^ *^J .'J 
(j-U (3j-l^l cSj-"-^ Ct^ yj-^^''-* LiiLilo LJj_iJe3 LuSLI I VLa^ ?-"j' (.3-^*'-^' 
Lli^l^ (^ j-II l5J>^^' JJ'^' L?'-^":!^ i'LjjiJlJl^I J jjjsJI (j^JJ jjjsJIj t_il 1 ii->JI 

djjiJJ^JIj jj^l (j^j LkjjJ (j^ La? il in^jiiiG 4 iMjMiGj j.^j>Jl jai^ SLJiij ijjjl^ 
« «LjJo jj_>JL I c- J U ^ 1 1 « (j'A_<ilI| J ri I rill Ijui 4j^ Mijll CjjL^ L^I (_y^ (JTl'Cu^ 
(jj_2JI (_^ ^ J _ l-»-"tl <ijj<j_L^| Si Miil ljj_iij;v ^LoLc (jl£ i^jJI (jjj^jjjli'^ 
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JLSj'i/l jL». /nlf J 4^jjeim ijj^l (nlr J SjvLtuJil ^Ir <Li£. pj ii"n 5-mJ i^jll /nlr 
4^lj^lj t_JaJI (_yi L-H-" ^ (jtt'>-*-" f" I'l^ 4^J>«II uUljUoVI v:u>ilj3 

j&LlII (_yi-jj^ (j^ (jj^_uS (jLs »l j<ij I III! jl »Ll<uiSJ1 LoI .iIjLjJIj 3 1 i ^ , ^ 1 1 j 
jjLjv (jl£ ji^j .(ij-iLv joi^)) »Llo-i5L1I Ijo I iilj (jjjii. (2>jl jJl>- IjJl>- j<uJl2JI 

sLj-LjlU sLJajJI jlj>!l 3tjlU (_y^ _ ijj.x^\ (_yJlilJI U>^' (jr^ - o'^P- dh" 
(j^ILa_jj (a^J^ (ijj\jju\.A^\v A^iSLII si olr /c-Ai o i n Ji^j nj-i-uj^jaHJI <_!jj<JI 
" ^J i^ Cjj^I (_gjjl jj^'ill JljIjJI jJt (JLl>- (l):" J-jL^-J ^ «jjUtt xjLiis (_y3 

j_iL>J (jl j_Lujj (JLS ct^*^^ ^u , ,.jll jj ,^.tl j;Li.4jS (_Pj Mj^' 'W-^t!^ iJ^ 

s;L«i«JI («^J ' 1 iiniiiG I (j 1 11 1 III 4Jl i_^l i(3iiil.l (_y3 jjt-iiiij^ La «,Lj.4jSLII (j^ 

i±jjE_jJI (j-L;>- (_>^L>JI (_gjJaiII (J^gJI (j^ i_aj_)j(Jlj JjiJiil I il'°i (_y3 J-«-«JI 

.S-jjLjijIaJI (»>L«JI (_7^ 
* )^_^_jlj1 (j w II (_I1 j-uHu (jl jJ_<iJ:e_J i^cljtjl TtJjLjJ (j■^_^_u^_a LLaJ La ilj-L>.lj 

jikjJi^ Tcjjijj cjjl>.j» «u^j^jj oW" (*-L«-!I ^jJ-* jL^' LiSLa iL»iaj| Ijui i_^ 

(—iLtuj'al VpJ C7^ O^J'^'^' (_p 4j-aj^.j>J I 4_ujj(JI iJ1iL_iLjSL!I (_y3 4 <ia3 5>J^ 

(isl jU'^l I ~ » I ^ J U ^^ sLiJ'i/l (j^o^i) I jijfc (_y^ jLiVI jjjMil (JjiJj . ((L^LjIj 

fUjal jojajLAj i^^^JaA2iI «tL<;£L>JI jLii-Li »1 oUII jLii-l))j 1 4.<-i-Li-a I (_yji (j-iV 
3 J 1 r CjVLjc_a (_y^ i_!jjlJI a^LcI «Ll1^J (j^J (<s-cb i_gJJI n_gj-<i:>JI Cjj^LJ 
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• Sj-^U. 

(jj_SJI (jLjl i(_,-.«_LLajJI J . ^ « 1 1 j^^ J-i-^i-* (_y^ (_gjJijSL<jJI (<sl«JI juu^^ sL^^l 
3 '^ j "II J '^'' (_y3 S-JLLajVI '"'l^j j -i-^-ll pj_)j (.7-^ n_gJ^l-Ll,l Jj'^l 

jo-LjlII j-:^ Pjl)^ j J ' "■^''' (JjLaJ J-*J LkJjSLjj I j^l'' (Jjjallll f_^ LJufc (_yJ3J 

jiLiJI (_yijjm (_yx^^IaJlj lA 1261 aUJI (jy^jlH l5-5j'^1 3i:ljj5 (_y^ (>loL«JI 
^1 L<-i-a--v -- j ^ /vtj I 179 =iL«JI (_7^>ill i^gjIj-uUI (jjjJI t_Ji3j I A 1 279 

j^ 4ibcJ (_g JJI (Jlj I rill (jl tixjjaj '.3^lj_o SjL^jua r-jLxJJ j-ji-^l I Jui ?■ jLxJ 

(JJijSLujJJi /oJjU (jJIJ Ct-'-* '-^-'Ij 'O'^ '-^l '-*^ Ij-^ Lf:jJjL>JI (oi«JI (_yi.jjj3 (JJ3 

: LJufc (jJJJ (J->^ SS^Ij^ Sj^Jaj 

(<s_& (j-A-0-Lt^l <— !j-«-II tLft-LtJI q\ i^L«^ 'V .; 3-IVj ji jji La juioj)) 

d-uSjS r- jLx-i j-J^Iaj j^^ ^ ^ -> t j i( I 375 aL«JI (_y^jlLl,l) jJaLiuJI j^^l jj-o^ 
(JjJa (_5i^ ^ jijll-^ '," II r'jLxJjl 5jj£Li L^JLi I— flj-ajjLa IjjiiS iQ^£li! 5JlJJL>- 
4jj^jSLII r-iU-iJliiJJj(jL3 iljUk,^^ \t .-^a .'-,_. 1-^ II -,1.11 ^11 ^,:^^tl jj^iaJI 
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(ji j-A r-jLftJJI aj-it f_^ ' ^"^11 Jlx».^I (J^L«JI n_jjji.| 5j.«i^ (J^l^^ (_gi 
3^j.^v 4_jIJlJ iJI^lSLa i3jj^l aJJt f^ic aJi^I (_gJJI jj* (jjj^SLujjj^ O^J 

t^^l ^1 49J! (WdrfJI ^1 ^ 

(sJUlJI j^^ 1 '' I j '"^ (3-4-y Lt^ 5^jj ,>.II 3^jl2J,|j iluu^jjjJl 4_LaL>JI (jl£ 
.i±*jJlj>JI (jLcu_iiU i±*jJlj>JI jaJL«JI » '.^jl ii±jjJl:>JI j . ^ « 1 1 ^^^ lIuJijsJI 

La j>LljJjIj j<uj_2JI /<s_L»JJ 5_jji_jj»JLIj (_jjj£LII 4jo ital (_5i^ LJjju-a 1 1 j "j 

jj_a l^Li_aj 1JljJl>. t^j" t n a t^l^ t nil (_y^ jt^l^l *ljjlj (j-*J J '^^ '' ^^J^'j ^j-* 

I jl I . --J . ^ -^ i5-jl < 1 1 ^LllaLjJLa ^JL2j CjVjjl^ ^JLoJl ^oLtJl jl-<-ti JL2J 
Ual Ml "t (jL^ «Gli (_, 1 < II dxje-jJI q'^ ii±xjJl:>JI jsiaJI (_y3 s-iia^Li CLuj^ 
iA-^-jLj^-Loj] ^j J* 'I ^_^ 3j_iIuLlI,I A-lLojlII iJ1)L>-LlL>- jiu L^jt&Ia 1 l^pjt-t-A iTi III a 
^ J ^JD ** ^j I ' >» -- 1 1 ^_^ d ^ , mIAII ij 4juJii!| '"'Ijl .>»--ll j^^ '"'j' j'^ II I jisj 
«LLa^ijj<VI ^ J I ' >» -- 1 1 i_^^^ .Jojjj/^l J .^»ll CjljLciijv i_^ (_yJ(jjJI jLl3"^Lij 

SlloIjlII 4^j^I m^ 6^-*j ^ njJlJJT(_,.«i«JI cjjkljJI sI^J J.4JO LaLuIj (_yill 
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(j-lSj1 I rill 3 lii ii^Lill SjjLo «_o c^I I iitl (_yji ^ia ,,Uj, ,^ll j ,^.tl ^^ 4jj35^_ojVI 

(_, Irj .(JJlII jJ>~'\ ijJl i3JJlIj(J,I J U...jt 4jjLa «^ Vj 5 a^ U", 1 1 JaljSinl 
(<sJ L»^i I'lj nri^laalj 4_ujisMi3lj Sjj^^LLLill (j-« I j" 'I ■-'" ■ "I (j-* f'^w^-'' 
(j-o (_yJi-LiiaJI |«JLiJI fj->^ d-jLLa i"»l A . ..la jjJL^ n_JjJi,l j.i-1 (_yJI L^Ji-o [j ' ""'"' 
JL^ . sLj^a^Loj 2 1 <Lfl_ijiJLflJ I <iljLflj (jl (^j^Lxj V La Ijuij i(_jX.jji3jJil J^jv^l 
(Jjl3 ^jjLXiLaJI joJLlII (j3 i^i£La (_yil,jjl3jj,l j>J^^j Lai . ^IM ^" . ..I ij-a 4aj.j>o 
IjISj-xm] I 13 ^ I— ijjJI jjl Tcj^jj LxjO 1 1 J^^'' (.pi-^ iSi^-^J ^^4^^' SjJLiil (j-L»ILa 

-" 3" ,'lj" Jl-J^l (J5-3 I J-lk tjLS Jl^S i(_j_lLjjjJI Cjl^pJI J J T- I iMJ (J^ <~linl j_y^ 

.CjLl^"^I 3^:*-1 ^ 3 '^" 1 1 pj'ljj .^"j 5jjl ,^^-wtl 
.^^■_LtIaJI ^UJI ^1 J}^\ (> Ml-L.c.a IjLu (^M^VI (^^.J^l iljUl Ol^ 

(_^Jl^ (_^j_o i_yj\ LukjjLsoj S-Jliillj SjjUI (j^^jiaJI liiJJJ I— x^j'iMil 
5^_La_>. ^LS jjj i«ULJj_iIaJl )t_a L^jjS^ ji ■ 03'^* ^LSIul j_^)iaj;t_a ^3^ (^ ^U '^ '"'' 
JL^j .i±j_jJL>JI /ol«JI (_yJI Jlju L<ia£ CjjI ^.^ .Ull j'C.AtI jj U" (Jj^ia (_y3 
(^Llil LijLlal (2^ TO'^'^ o' 0_3-^ I j « U ^" (_aji d_LO^L<jiVI 5jLiia:>JI CxSj.^ 

jPjjIi^UI L^43.jjj 
^jj '^ ' "ijjlijej (_y3LSiLll jllaVI (jlS joJJLill (oijtil '^ j 1 nilu 4JI <ij-3^L>Jlj 

3 ' " ^ '^ J *J 3 7" '^' ' "1 * 4J.^IL(.U-A t L^l JlJ ^l^ILt-U-A g| t ri ( tij-a (3^ (^J l4-J-L4-J3 

(JJJJ— SlUil (__>.a I r^ T-"l U (oJl »JI J—>-^—^ (jl jJ^-LS . I gjVI >.JJ I ^_»jIjjIiJ 

(_yjJI <i_l_o^l_<ji V I ^ J I . >» -- 1 1 (_yJ-C (_5-l>- IjLjk J ' ' ^^ .d J .^l.ll 4_jL;:tj'il 

(_yjj^>_LiII (jLaj^l ^i L^VLjvj joia^l (j-oj .(«-1JL2]| (oIjlII <:L<k3 (jIl:>o L&Lbij 

jLf^Lo jjIj4 ^UVI ^j-J-uTllcU -iJui JI3 i^oJI (^1048 -.973 / ^440 -.362) 

<:CLiij JLo (ji^l tfjLjIi^l LlI (3^=JJ 'i_^ J^^ jj .^«tt I j'^ij ^ 4jia^ -i U ^ i <i^| 
CjI j i^u^lj cdiiilLi LujLA (_jJj|^^^lJI JLjso \jJt X-a^ iiiJI jjl 4 joUII d jlStll 
djlHSLi <1JI u^^ ' " ' I J I . >» -- 1 1 J Cj Lu Ltuj V u 4I<jU^ J'^ ''rJ^i^^?-^' Lit>-LJi,lj 

...3_lo^Lj/I 3jii I II 1"'^ J ^^!-y-^ ' " ' I 3 -^ j" jLLsl (_y3 I JLA (J5 O^j •oj'-^' o^-^'^' 
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cJaJji-l (^ JJI ijlj-jai^ll (jyJiiJI (j>^' (jr^ o'rP- dh" J^'-=^ •J^'' "^^ dilcL f- Jj 

Lj^ 3_4jJl2JI «L_<j_lSLII L_iI (jL^ ijJI jj I J^j i3j 1 jS" inll irjbljj_oVlj 

L^ CxJ^Ilal 4.aj.4^j SJljJl>- ^Jjlxir*- Cj'2^:>oj £Lj£l2j Cjlj-iilLo (Jjlojj 

q\ .^jtiisl^jJI (oJmi (_g j L^Jl^j ijja\^ 3jlr La J I jj"! " clilJlSLolj L^LiLp. 
(JIL^JLj ^jl jj-J^-^J i/c-ijL^l /c-LtJl jj^ CluJL>Jl /cljtJl ^^-j-^Hj j2>^3-* «Li2_(.u_u1 



(Jixj I J^'Tj""' "^jql'^l AJ^^?^' jj'-* J'^'^J i-*-^ i^LajIolj Lajicj j«laJI SjjiLkiJ 
^l_j ti n , ]\ L_L:e_)lj_>. ^^^ ^^ ^' *j tjl^ o"i ( tiU «L«Jl^ jJ_cid1jj 1 1 JlcLud ^Lx-ialLa 

.<ijjL<jij"^l JLli^jJ (_Jj.j»-3u jI i5Jljj-3jJ S^Li^l ,_, * J .' '-^ ^ ^ (olaJI Cj Ljij Lxjj (j-a 

/t^jj,! J-Aj Vj xJoLa Tc-cislj r'L^J^ (j^^al ' • '^' (Jiillol (_7^ ,1^1, ^"jj j-«-y 
d ^.^j ■ IjLAjjLa CjLi ji^j Kclnduction ^ Ij ^". . ,.VI« ^.s^jLi i-aj^^jiil (^jj^jaHJI 

La^Li. (Methodology Lo-^j^jiLjII) (_yxi«JI -^ j'l I Sj^JaJ jl lixja^JI ■^-^J-a (jLa 
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(j-c (_^j.^»-'iiLi ji i4_S_i_S^>JI (j-c Lf:<--^Lll aLc JS i"i t (_yl«J.I J I ^ « 1 1 ojixIUjj 

Ai o" 1^ 2i 1 t . U^". . ..1 ^_^jjl «L>"^1 . . . «L^_i2j5tiJ ^"t Mill a^:>-^\ JJ-* (j'^-JtX\ ^L^^^l 

Lol . 4-jl_L$-i-aLij.a (j^ ■^ j 'II 4jjJaj / ^ .':.C".a i^^^JjiXI j , ^ . 1 1 aL«JI oLsoVIj 

J .^ « tl ^Lj l_<i_L^ cjjj.jv| (_yl!l aJl2IiII i_ajLiuJi 4jljjILo «l>JL«J,I ojSj (j-a->- 
dJiLJLS-aLj Cj-sL;*- (_5-j-II cjI j J jS'illj ^"Ijj '^a (2^ I ''^J djLiilS ^ ^ 7* j "i I ^ 

(j_o jl ... Lijjjl SjL^ (j-« - j-1' ij^'s-L! - I j^itjl Ji^ »lj I iitl f_j\r sQiLtuiaj 
(<sJL«_LI jLi^'al ' ' J ' ^ ' (ji '-j.^^j LdJjd . Lilaj^j L>-j.jji^ 'LujJLII ijLu^s^l 
jojjiu i_a j^jjiJi, I J f-^jX\ <i^j_uj iJiuJljsJI (oJjlII SLiiiij (Jjj-ol (s-^iLi (_7SLI (_yjjJ(JI 

'ij "^ ^ ^ (JT^ CjI JL>-3l jLi-u-o ^<-p^ *'j-5^' L7^\ ^W^ Ai-'-'J 'LJ-Ji/^^?^' pf j 'H 

cjl_Ljj.j>- (_5-!lc i_x£1iI,I (_gjjLLll (J-<i-«JI (jlJu (j-« J _;''"»" 1 1 [jlS LJ^i Loj 
ij\ I iitVLa !! Ij Mil 4j . ~ iM .^"11 ^Ltuillj 4jlr (j'AjijLiJI Jl^jjiJI jL^^' (^ jj^^I 

(>LCjLiII_jljj.^l jiLajLi^^l »ji jjUcjjJ .5al i.^tlj^-^tl-Ltl (_yil«JI J_oLlII 

i(_yij^VI^^£lii!l f_j\c \jjti (Jii^t'iI (JLsJI ^'j.'^.'j .3jlS<tl «G^LoG r-LnJ (_y3 _ 

«LjJLILI,1 tt J Ml ^^l3^i.blj JLiljJl i Ulj ^ . .. -^1-^^x1 tij^Ljl ^^^^j?E_^ 1 , ^ J , ^ ^ 
jU ,,.jT (JjVI ^ U 111 j<ij .ijjiJI <i;Ljj^j»jJI jJ^^j I .'J<3^'^ 
5 J ^_^ AVI 5 ;. ,,. I ^11 j_o Sjijj ^ (-x .jj 322 _ 384) j U...j! ^| Jl^J 

L^LiLu^j 3 ,|^t;^.ll L^LcIjjI ^^_;"a J^mi (_gjJI (_yjjijJI I Aj , ^ ^ 4.^Li.j 
1 j'"* j-uju^^ji- (jjSLj (jl (j-« ^ " Jj '' ; ** «QjSL<i3 ' 'J^J 1^ ' 1 1 (JitJI (jjLjj)^ sUSLJI 

(j-OJ i3_i_«^ljJI 3_iJUj(JI sQcjJ (j^ f*A>" L3-^ cdJjJ 3 _; ^ Jj '" V I 5jLia:>JI 

111 -^ J-p,'^\ J J is I ilVI j>JLla1j .ilj^ (_jJ-3JJ 'QLl>- (_yjJI SjJ^ Mill ^''iJJJ^^.JO 
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(tt^jJI u^i^^ i*Ll>-3| (<si^ (_y3 4jj:aj Jo's" I rijl "lljvj" o 1 1 (jljiiJI (j-« '-^l-'i^ 

i_jLj^ (_y^ 4^lji3j "loJljLA '-^^^^'^^ 'J^j) Epagoge ^Ij ^" . ..VI ^tU ,^^ f-'^'j 

(JS ijTj ''"' ' "_' lS'-'^' - (*^' »lj ii'ii iiVI (_yji 3wH^ vij^iiLi LiJJL>-j ((LSaJjLaJI » 
(_^Jl1I (_yjjjji^l jl ,_>^LlII sIj-^IjjiVIj _ SjjkUiLlI 5Jlal J^ j! 3jjj(JI jlj.^t 

1-lj ^"...Vl Aj ^jKIl Q^Lill ^1 L^j^ ' * ' ^jj 5JjiS 3J!LaI jf (Jji^ jjnj (_y^jSLj 

^_yJLLll pjJJIj .L*JLiAI "iibj^ sLjJLjill^vl 'LjEjLlJ (jjS^ djLjLJu ji d-Lili ^jj j ■'■■ " 
jjl (Jj^J nijjJL>JI i_^JjlX\ (j-« '-r'iJ-SJ' J-* (_yJ-uJ^>Jl jl (__).a^LLll .- Ij ^" . ..VI (_gi 

j_<fc (jjiLiill (jls ijLa i(jjjLLaJu "liLxjl 'i^j-i A-L^ ^ Ij ^" , ..VI ■ ju . ..ji jjLxjI 

JL>JLj^jjlx-o 2I JL>J1 Lkajj ^_j_A i«L5t_u_b CjLajL^ ^j-* ^J>-^^ ^^'^'^^ «u_u_u^l 
diLajLcJil (jjjSHj <iLuji^l jjfc ;-lj ^". ..VI jjLs . .U , ..J VI JL>J| (jj^^ia (^^ j-jSVI 
^1 (J3-^ (^ Ij '^"' . ..I J-JiJt-i (j-uLj^ V ^!il iCjLaJL^_a^^_jJL) ' * '1.^ jjjjLj^ Vj i(_^^j_aSjl 
J 1^ ' 1 1 Sjcajiil 4_l2j^VI 7"J^I J I ri-vj Jij-»- I Jlj* (J^ (j-o (C^jJI u^i^ jl.^ . ..J I 
ijJa_m p 1 r (_gl I IjJa sGLcIJljI /oJa^i J-i^J U'^-^ LdJjj i(_)^L>JI (_,1?<II 

(j-LLuia5 jj_a («L:t_uj) 4_uia^ r'Jj.:?til 4_j_Lmj <L2j^^Jo ^^ ^_ U . .^Vl ^jjjLinjlj 

^ '■■ J ^ II ^J i Ml LL t - L jIj «Lj_Li2j CjLajL^JLl LlulS Ijl i((jAlLaJ_fl^) (jAlL>.j)j_Li_a 

distill ji i_jj^j5tiLI r-LH^i-l (_gl ^^jJlj i4_iJLlSj <ij«_ujJI Qi^ o' 'J^^l^ ^ U . ..jVI 

■^ j ' ' I J3-1-S3 [j-« 5j^_A-i3 ^jl ^ ..I J^ll .«_^|^U n1 ^ ..." . ..I jl jJjj1^^_>J1 dlLtLiJlX 

sL^j^jJoJil diLaJLSJil (j_« /j-JLlill y-l'iTii nl /t^-Lo (_gi i,_)^L>JI (jlal ji" 1 nVI 
Lalala ^U, ..jVI (JjjLlSJI jjK Jl^j .Ja^ (jlajllj Jiitll (j\jlj^ (_,lr IjLalcl 
(_, 1 r CxjIj (jt-"-" SjLUajtil (^yiljjiuJI (jjVI <ijl I Lsja^ Ijl^'' ^LtSj L-^Li. 
jl i(_yjajj^VI jAjill jijLLaJ «LuL^j]| 3x.Lij^lj iJ-ojlII j-iijsjj jJilll Jijja.4J 
4^Lu^ (Jjl I '^_'i 4_(SLIj .4jjjj^VI SjuiajsJI 7"Jj-! JiJ^.^><Jj Jj I ii-»o Alal 1 nj 1 

.j-i<LL"JI JlSLilj JVjO^VI 

ijj.>-ljj I Laj-ZuJ Laj—lJe-I i:L_j_2_j^>_C.VI ^jI .>» -» II sLL^-j—o i".(j"i tl joJJ 
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jj ,^ . tl cl_Lvj_o CjIJlj_J lL_^_jljl X ll l"i J »oi (_ylll 4-L.'c-nJ I L^^jJ^ 

4jTJ I nil ^J . ^ ' t j_gi i^jijl I nil jjLjJ^U lj_<iLj^ VjLla I jA.^j i ^ U , ,.jtl 

.3j-<iiJI (^ ^""^ll A^'LjiVI 4^1!LiJIj i_!jJLll (_y3 .^1^ n'li iilj (JLiiaJ J^la JiJlj 

4 jliitll iJit>- LJ, I J 4jj I riStI i_ajL«Ji,lj ji^LiJI ^"i i"i (_yjju ijul£ cr^' ^ a . ..I^tlj 

^^^1^ Lj/LjiI «LL»-^^laj2l SjJaJLlI ^ j ^" " .Cjjji^LI 3^jL>- ji "^Lj-yJ i " . -»- j i .o I 

jsJLtuj 5_L^jJj o" I riiVI 'J j -^ 1 1 (J^j ,3.j ,Ult ijjLfliI ^Ir'^l (jLSLII J^:»-j 

(j-<^i4llj (_y^ljJlj J3:><J.I jJk (jVI (jJjJI .Ojlial (_y3 jjjjijj 4_i^ jjLi^l (_y^^Lj 

^jl .>>^ ^^u . ,.jtl jj .^*il SjLxiaj*- LiuoLb '^"* "^ * 5jLaii:>JI '" '* ■ 1-^ ' ^ 1 ^_^julj 

^U , ,.jtl jj ,^.tlj i(_ijJ(JI (_y^ tij-rj I riU ^U , ,.jtl jj ,^.tt <il>.j_a L^l , "ijjjj 

CjULjj JljLac (j-o I j^ J '^^ V Ijl Ji^i 4x».^^j^pj'i/l CjLjiIjJJI LLlLijuj 
JLso i L^l J "ijJjjJI SjuitJI J J U •. ^ (j-oj . ufcj^^^ (Jjl J_LO 4j^_iiuaJI I j"^'"^ I 

Jj^ asjLS (I^'^' d' iS' 'sLlaJ'^I Jj' rjjj j-*-^' Jj' t*-^'' ■-'^ L^SLS dri'^' 

tJLJjjl I rill (jLlJujJI (juLi cJlLo IjLxia .(jj-r I II (jLoj_i a^LioiVIj ■^j'yjinU 
JL^j S^_yJa_<jijJI J J . ^ « 1 1 i"iK Ml d-uLxjijVI ij[jusj>J\ jLj-u-o (_5-3 ij3^>^ <iiiij 
^:_^_La 5^Lu_u ^_^ _ J I II '''""jJ Jijj?eILj jl _ j^lpj i>l^ (_^j_i_u 1 o t nLv ^^:>o ^jlS 

^>L<^Vlj 4-p-jiiiU <_a>ili.l Vjl .l-^^N"- iJIJ^I \jjt ^ ^Ls-VI ^ 
jlHiJll 4iJI I n Ml I (_y=Li. I n Mil 3j^Li. SJLjJ Sj-p.'i/l ^'' j'a .SjJ^^jJI (jx. 
jjj_aJL^j (_yii5lj3l tj J _■ j '_' ^LojJI ijjLisLusji (j^^Laal (j-o aJIjjji (jVI aljJi) 
i^Lt^Vlj 4 J -r J I II 1,1 Lol . ((jjijji 4.iL>. (_y^ 4iJj ^^1 U.tl tjjij i n'^JJ ijj'-'^' 

j^ljj-oVI 4_i^ t3^^ L^,jJ' aLjJI ,a429 aLaJI IlU f-L_LJ ^ U...j1l jj,^«tl jf ^_jia_tjjl ;_^j-_j (2=:=) 
.a429 aLaJI iJjVI (^fjJI (_yJl (J-LxJ jjjtjj .4_ubij^l ^^Ij-xaVI ■ t^j ^ • -• aL^, a622 aUJI aIa \j^ 

d j'jU "U . ,.^tl . Uj ^ . .. iL^ ^J*? A 1453 AUul ^ j" ''~ (_Iaj_oaJI jfl_Leajul (j I [^>\:>.j41l ^ ^ ■ ' iJ[>J L-Ltajl 5 
4_il_^ l,^J-^ j^VI j_jja_«_ijl a ,4-1-5) i^ii ll 4_j_)LiajJI 4jajJl : Uj ^ . .. a ^,| ,)% || ^LaJI jLATc-a Ja ^Ji 
^Lfl -Lill j V^ IjLji j_^| JjJlJ ^ L>^J ,t>uS!j;-aVl L_3l_jjj^l aIx. ^^ 1429 aUJI U^...j\\ jj^iaJI 
; ■ ^ ■ ll 4_il Jlj j ■"■■'' j_^jLjjijI (jj_ijl a ^ U . ..jll J J , ^ ■ 1 1 4jl^ J -"' j_jji,al_ijl (jj_ijl jl ur I ^- i i 'n 
; • ^ ■ I M ' I'-' J ■ ■■jl' J ■ ^» ll ^j\^ d U . ..j~ rt 4ju>.j,^ (_P-fl-l Jjl '^ ' I " ^1 ''^ Laa t^jA_)j_iJl jjjjui (j2 .k^jL>JI 

d ''-^ J 'll ; ' ^t* 4Jl>.}.^ ^^& C^Ju^JI 
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p I « II o'^ (Jj^*^ 4_Li.2_i 1 "i 1 I a Ji^j i(j-di,L«lI S^^J (jLbvjIlio (jQJuJ I 1 j** 
(J-LjvLJal i(j^i-«-!l t_!j (j-« ijj-'-* V^-^ AJl^p^l jji t_^jl I rill (jJjJJ j-i-*i' 

U^ ij''^ ^ '^^ uLUaS I ' j~"^ '^_' (nl I ria (_^LajtJ Sjj>-lj 3Jj_(Ji,l i_jIiSL!l (jl 

^ u , "J »l (jjjLl2JI ^ u , ,,lj I J 1 .^11 3^jj '^-tl 5tjLliII (_jJI (Jj^jILi (_gi 1 1 jj** 
,^ , ,. i^tl I ^ ,"s tl . ^ J ^l.'lt -I'^iM ■^ ^ ^ J iSi-». j'l^ ^Ul i~ ,,.VI ju;lt Ijl^jjjI 

^LiLilaj 1 .^j .^".^ jU . ,.jl jj_uLj^ 7r u .o L^ ijjj'^l (C^J'j (J^L^l (J^ t"ill (_^_A (_^i 
(^3_Li_m (_j t rij^ i(_^j_Laj_u^l J J . ^ * 1 ) ^jl^la JL*IL«_ll C-^Jt- u l ^ ^'' '^ 1 o i^ La^-4^ 

.i±x:;;tjJI SJTj jjSLfllll SIjI iSlj^l (_gl organon ((jj^L>.jj'i/l» ^U ■■■j'^JI 
jsJ 3Jj_Lo j.£LflJI 7c_jjLj (_y^ (JjIjvIj ijjjal ^ l<U ^Laj^/jl (jlS LLa (j-* 

Thomas (((_yjj^3l LajJi) aIIi^ cr'-^^ ' '* .' (j-* "^J <J^— ^ ij-" ' aj , ,. Ij'a I jl"^_' 

J^Lia CjL^V V^ (a^j^MII a^^^UJI) AjIJ^ ^ ( 1 274 _ 1 22) Aquinace 

(j-il 7-^j-ujj J '-^ ' "J I cLituia (j-« Sjo" I ria Vji>- ijul£j l4j-»-J I ril,l iLlLcuiflJI 
j^^j ^Ir (j-ufcljj (j-* 5^U , "j*^! Sjltuiill sQa-jia I or ^Lciia I jLjfc . L^ J^J 

Sjjl <1 I nil (jUJ^I 'Uuj i(_y:a-J I nil <_JjJLl 4jjiuJI JiJJlJo hJJjjXjJ V jjjl {I^jSK-a 

f_^^ I L^ 3jo I iij 3 li I II 1"'^ jl-^ • "ji 3 li I II 1"'^ 3 I iMi'CII cjJlxH^I l*!! J (J£1I . Laj or 

L^ (Jij (<sJ (.7^ jl 'J ' "J '■'^-'^ ' 3~^j"" <— flJLieJ S^^SLs (_jJI iJjjvLjJI (Jj^J I jl 
iQjLLaJ I ^ -»■"... ^ LSjJLJj IjilS tic Vlj iL^_Lc (_j_u3LiIu (jl i-:-*^J j'--' ■ "jl 
j_i.c. )t-jl III tl (jj_ill CjuIJlJ (_yl>- ii— i-ifc (_7J3J iJ->^ LftSj . (__)IijIliiIlJ I (oLjtx 

L^JGLjilj L^jjaj^jv i_^i^ 3^lj^ (__)l3j^ 4_uiJjijJI <ijjLaL>JI cjLLi^il ijjjls 

aljJLlI aJlC jI J 1-^ ' "J I (j-C jjljJlal <lLaij (_p (JjL2^ Cj I i I i"i a i iio-»- Lfcjjl^ 

«-<^lj 1 LaJLaJj tLu^LflCJ Sjl Tn nl ^^iiSi i-L!I jiJI (joLs (^-a^Li-u'^l (jj-tiiiJI Lai 
^^^ J U , ,.jl (_jjS j•^>^-l («-!j • 4joUtl 4£jjaiJ LLIaj^ O'^J 'LT^i>^?-^' ^ j ' 1 1 1 
Qji \jJlJ (jl Jj i<_JjJ(JI (_y^ 4 I ini'vll LauI I j" -» ' " (_^l I j ' "■-" 5Jj_iil (Jj_iSJI 

jjJI))j 1^ ju'l I (jiiii)) i_i^.Li^ (_& 728 _ 66 1 ) 'Li-<ij3 (jjl -1 j ' "Ij (_ylc ^ I j^AII 

(jl (jC ^LxiiS , £< ^ U ' rt J jU , ,.jl (_^iC »l^^ Ml «U_4.>. Ij i Ml Jk^ "D^^'^ lt^^ 

I i^« ■ jl^ • "ji III iTi^J (_^ (j:J'jJ' iJ'-^J^ dJaLj/ Vj l"j ' j^ i_2jju V a^LijiVI 
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juSJull /jjj (<sJ i4_L«jj<jJI SjjLaltuJI 3^Ljj-iiJI (j^ J U',11 ' '^j '■^' (1>^ ■ ^-'-^ 

J_Lc j t-. ' 1 1 ' r-jJLal jsj , 4 A , ,. I ^tl I La-^^Hx^ _ (j-Uj^l _ jJj^VI JlJi^ Ijj 
3^ (jl^ls .(_!jj(JI Jii^ I jiSlji J <\'i II Ij i4jjJ_cSL<j/VI Sjj/jJLo (_y3 (j^ j"ii iiilj(j11 
^i . uVl >j 1 1 M ( II ^2>-ii /c-AJljIj C)J)^ I iiL^ ^^_u_ujjua /c-Aj (^LlLd^I 4 -^ ' '-y -^'l) 

la^iaJI (J^ (_y3 jjjU'lt 3ijL^ (j^l jiill JlcIj^ jjU i-JjjlII »1 <ilr (j-«l Jiil 
«Ulj>-j— ^ a^1j_uV1 (jlj LXj 4 *j /I < ^ rt ^^ \ j\ At) ^ J J ' ^ * <L(_L«_a ^_^_A Cj_al^La 
bjlJtjsj i^jLiijsJI jLIsVI J-«^>J. LaLtb (jtuj-SLlI (jlj^l) C^lill i_y(^'i]\ 

I J i>ia (_yjjjjcjj| ^-^ill (jK^ .dJ (^JjJI sL^i^ jLxI^I jLtjf (j^ IjjtJ (jl^ 

(j^j^^Lij/VI 'I ■-'" • "I iSjUiill 4jji^l^l 4x».Ll!I (j-o 'iJl J>^l (j^-«-i 1 jui(_yaj 

I ij I II t lill jj i<iJLO 4 I im'i^II (_yjJj-ibV SjLfljjjil i—alj-Jal ^ U . "j'»l (jjjLLaJI (j^ 
(j-o «Luj.^l aI£L>.^I Jai ji" I III 5jj^>_u3j lA^ijj/VI (_y3 I .'J(jU djiJ^-iiJI jL^->- 
ijalSLs-Vlj i_fjQAll JLxis^ (jjLjjii 'LtJji (j^jjjj^'ill JLJejl Jiil .3^L«JI oJlcIj^ 

Lol i(j-\_4_LuJ,l pLta-l liiliij i±jjJl:>JIj 3 i I iitl Luljj AU^SL!! (jTj^l Vjl f_^ 
liLI J cjjjiiJ pj-3 (_, 1 r (<i£L>JI (_,_L«JiJ (_y4iAJI (jjjLLflJI J j"" j-jIjJI (jjjLj'i/l 
(jlj^l i(jj I ii'^l 3jMiII j^Li-ail jt-iIaJuj .ijJjLiu^ jl djLiko (J-i-oi (_5i^ j<iSj>JI 
3J)^LjJI jjLj-all oJLA I pLiJvVI /oj i±jjjL>Jlj 3 i I iitl /<u 4(_yjiu J^ iJ^J "^3' 

(oJj i3Ji>LiII jjL-all aJJt (j^ (jiLj-J;JI /ttSL^b r-jj^l J JjtJ lil VI ^L-ol 
La jjfc jjjjJlJ -^ j-» .^tl (jjiLiiJIj ii±jjJL>JI jl (jlj^l (_y^ Laj^-i^ I '^ ' 4J Ji^so 

pL<j^lj i5jjLja_oj ^ « ul aj «g_iLj ^-.j .^'11 jji jijj . 4 i I iitlj <_!LjSL!I (3^Ij 

J.J90 IJlj* (J_lL2_a (_y^J .5jjJ_«_o i«_jL£j ^ I '- VI Jl.2_«Jj joJ I '^ji (j-A-xi-tllil 

SjLa-"i I II a djLalj (_p )«_o (J^L«IlII I j i*^ t iSjJljcILo I J^Jj <ijJlS-al ^ j^'^H (jjiLiill 

^j II ( iiV -^ ^ ^ J ' -^ ^_^ ^L^_^_i2j| ^1 ^^^ LiLtu Vj . «LjL(Iu^ (J-i-^l ijr^^ L^j_oLi2j 

^ U , "j*>l d-alaLUI (jjiLiS (j-a lj.jiS Ij vl ^" . ..I j^ f_y.^2Jii\ (JjjLlSJI /j_ifcLLaj 
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jj_i-£i_j_3 i/c_j_flJLtuJ,l ^ ■■■ '-^ . ..^tl ,j lA'tl LiLjca i/djul jLjjt-a '^-^ ',^ "J 
3ljl ia^LlII 3JT ijJloLJIj (3^' 0^ 3jD^' it-jljj-iiJIj iJaiJI (j^j 4^j ii"ll 

jl . jU:l t (j^ (|»l I I I_I059 / ^ 505 _ 450) ^IJhLII j^U ^t ^LaVI 

ijj-AiAil ^lii^j ijlSHaVlj cilcSe-Lll Ljlj_Laj ijLH^VIj jJaJil IjLjla ...» 

^LlL^jv j2>^ * )l^jX,Vl t )1^j-iD ^^_LX-i ^J ij^yajijjijl ^jlj-LOJ ill «Lk)J^^ Cy^ ^ ^ '" 

i4 <ijSi iij glje-ijci-oj i<ixJ5^J (JJ jJI JLijiLa (jlJ t3>^ '^ LfU JS i^^titl ijJbejlJ Vl 

l^^jjJLAJ 1 i OJ^a LlAj^tJ ^:-41a 4jL_uLj^j ^^ ' "J 3 ^IS ^jl^eJJl 1 JLA ^_^i^ 
lIoLS .^La^l ^j_* I— 1>-^ vj Jv^ '"' ^ tlh* * ij-^ La jJI^Id ^_jJ>j i nil * )>aJ1 ^_^ 

LfcjUol j-oijLa i4J_jj-oj ~>l3 3jl Miiilj 4_u^LS^ j-*^' 'LiA^LijiVI ^ J 1 1 >» -.- 1 1 

_ Ijjjil Li^ _ 3_L«i«JI 4^j.j>JI sl^ iJ-*^J LT^iH'-'^' ?• J ' ^ ^ i-.ljtl .^t ^"al ^".tt 
Lij'ii ...(jVI [icjjusjji i"i I imIj (JL>JLI L^ i» I n'n V 5j-jjS (J^I^jlI lillj (j'^J 
J '^«tl j_yi OjJLsJI («JL«JI Cijjjol (_7jJI «LujJ<JI 3jUia:>JI ^jlj i n t q^\ Q^jJjla 

^_^_aJjJ?ElIJ I ^L-^-UI ^1^ ^J~^ /*-*^J Cr^i 'P.!'^* ^^ ' "J ^JJjLl^I ^ JJ I II 1 ^*-i^J 

S(±jjJl:>JI jsijiJI 3^1 -T* 4_LO jl^-^'j"'' 
J J , ^ . 1 1 Jl^Ja ^U , ■■j'^l ,jj,Ll2JI (jl ■ U ^ M ". Jlj I nil \jjt, jj^ 3jLvVI (_y3 
Jl^vj'^l ■^ j '11 I ''^j' ijj K / I ii-a-^i jaJ^UI r' j'^ ^ J-A (3^ («-I 4j-»-j I iiU ^U , ,.jtl 

' ''j'^'^ .4_ji2jLll j^^jsJI (^j" i"i t ^1" I ii_tj iJiijajJI "ioLaj .ij-fl-y tjl (_3-«-^ lS'-^' 



5S 



tiJj£LAx ^3^Li>. (_yJI J-i-a-Ll 5Jj|jJI ijJLill Lilj-ac JLx^Li ij-\\iuu^\ (j^jLlaiJI 

j^Jaj ji^ djoUil <iIa3-5UI (2>3 (3^ («-' "-^l JJI ...» ".(jjjjLji 77J3^ ijj^ L<i\3 
5.cj.^j.^ 5j_iiJlj ^ u^\l 1 1 (_yi^ 4jijL2JI 4joUII (_^Li:>JI lIiJlJ LiJLuj I JjLJ 

"ijLsjio Cj^I J La sLiii. (jja 2j «UJLJ (j^-i (j-o LLa:>JI 4_ul Ja V (_g JJI (_yjj/LL2JI 

^ . ..I J ^ tl ■» j '. 1 1 jjL^ I jjj 193_j_^| I", I ri J II . .. I jiSLifc xJoiJLj (_yjkj i3_l1l2j 

SjjJLsJI ^I ia-UJI LtS ijLjjL3tJ(_yjlj V J . . J I U 1 1 j_^ SjjL-a^(_yWuj^l 
jjL^ I jjj ISj^Jjl jJI (j^ 3_1j.2^Li Ljj_ili jjl J_«_i (_, J I ri< joi^: (_gl (_yj| jl 
jjj*-j jLl^e-J ^t)) 5 jl JLA j-tls L^ i LJ^jk- JJ-* 4j:e->-LjJ,l ^ *J .l^ll jj_u.4_j j/ ' '"^^ ' ''^ 
^LoL^ Ij-ujiij 51^1 nM SjIjVI SjLlS^j (J^LiJI 3 .^aj <till (^ jj .^.tl ojui 

jjLjijVI (_yljJ 1 jL«i^ SiflljUklj lillj (-j-lILjiIj <i^J».JJJ (oJljLtl «:J-<IiJ d_uLp (j^ 

|j_ifcLIoj La- r>iljij i3_j| juJI JLLo i-l!I i it LLjL^ ISLiLiilLo sl-b j^j-vj ji^ (_y3 

(37) ,c "„ 

Lfcjjj.^^ ^ WjJJ^ ■^'-^ L^jJ' ^ri-y'^' SJLjjH j^LsJI jj,,ii^"iI1 I jufcj 

(jLii (j-* >t!-2-=^' (_, 1 r 4-L--i&-LLu.U i_j|j 4_l!I Lliilsl I jl . 3 -1 1 1-^ 1 1 ^1 .jH 

(«J l^jli Jls- (_y3 3.J ,Utl jj^ Jlj I iitl (jLi CjJi^G Jl^ ^U,,.jVI J j •. 1 1 SjLuj, 

4JI il .S-LjL^i!! 3 A Ij '^tl I -j" U <~ I J 4_iSLl!jjI£L!I I j" i .^^ ^ . j -t' i Jj^^i 

(_, 1 < II j—LS-ilLlI .iljlj — ' t-'lj ^' " (_yl^ (j^iLxjJI (j^jjLjuJaJI sLfljj/^ijill Jijij 

jU , '-jlj ^^Id^L^'^ Jt_^Lu1 ^j_JJQJ1 /CJ ' UIj ^ ' '■ jJjLilJ «L2_(.uLljl LlA^J>tjl _ «L^J.i>. 

(_y.3 j-lSLoILII (j-C. J J ^ « II '". j.-^aij . L2jj_i^llLj,lj 5-ml J I iillj 3^^^' CJ-'l 
L«_L^ 4_Ljl_oj|jJI Sjj^Ialjj^VI CjL>.Llo.|j . I j '<* (JIJjjJI (__>.ai2jj djLjLilaJI 
^■^--11 <Jliij_i joJJ .(jj_iL2JI (_5-i^ L^Lijjil ' . ' ' ^ '_'J i_P^' i_r*-^ 3"'^*"^ '^'-*:' 
(_yILll 4 J -a- J I II 1,1 ^ U , , J II JJ ,^.ll ^^^ cLujJLlI ^ J I ' >» -.- 1 1 TtJju (j-a 'AjJLlII 

'"• 1-^ -» 'Ij .cjj_ii^L!l (_)-»• I (j-o 4_LLiJJI (Jiil^LLaJlj S-ijjijJ,! (Jji«JI i"i 1 11^ 
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AjuSu^a dji^LiLaJI . i-Jj-!! <iiL>- iS-ui VI I jj** (jjl^ "^ tJjij'C lill . 4^^!^ i_JLLiA 

di! J JU-jJ I Jj t-jjJI (>c: JjjLAJ i^gjUl aJIjJI ^j L^i^ JjLuilIlj i(jJL>JI 

j:_ifcm r-LLia-l 3^ ^3*^ ^^ ' l-i^^^ j'j-^ (*^ o! '-iJJ^^I (.y'-^' (^1 L^' J 

ij^jj '^tl j U : 1 1 _ 3 J :;_w AVI SjLia^l t_uj>o (jl^ o^l I Juk J^ (_yJI 

c.j_La (_yi-C !alj^a-" I ii^Ll I.I iiL-La (j-o ^H^' I 7- j '" _ S-ilal jTn nVI <ijLjiLi^j 
((cLlijjjjJ,! » I j"A , ,.la dl ,^-.1 I ijjjlSj .d-UjjjVI ^U . ..jll jj ,^.tl ^^ (ji«JI 

-1 ^«ilj jj juiJI ij2i:uX\ (jj I iiTilu ijiij_L<u .^ ,^tl-^ 4jjJ^ cjLiu^LU ^-uijaiUI 

3jL>.Qil ^u. .jtl jj , ^ . 1 1 tij-»-ji 111,! clLjAAII I liil""'^ . jjjLitj (jLoVI (j^ j-iiVI 

^ u , "jVI jt^'ll 5jLujJ (Jjj-«-! iXs^' 'J^j isLujijjiil djLjiLlIu Ljjjji (_7^ 

jj'^ll I '"'_' ''-ll J .^«tl 5jI^ 7'-^3 ^ ' "J^^ jj'-^«ll m'-^:"' 3^^1 U>-^' Jl^S 

SJljjl^ /iLjfcLLo (j.^ ciijtjJIj isGLjiLj^j ^u,,.jVt ^u:l I jj_a oL^ilo jLILJI 
c^l^ (J^l^^ L4JI (_yjijLJI (j-« iSjl^ (J^ljjiJ I jui (jK . JljJljsJI J .^»lt 3jJJ^Lo 
Tt-^Jj,! (jL^ LI, Vlj u>j_<jiLj i±xjJlj>JI j .^«tl 4^liuj| «ljj tUjiAJ Li^^^l (_y3 

J '^^ (jLjijI iJlijji-I (jjJI «Li^ljJL>JI I— aj MiS ! 1 (_yjfc (J^I^jlII iSjUk tcjusjIj 
Ij—lILS ^«— <-uJi ^ « J J U 1 1 joJIjlII (jl j_<ii^ (joLALiJI (jj-ill CjuL^ j_y3 <ixla^j]l 
CjJLj_3 4(j"A_aJk^V1 I (liSj I ^ il "»■ .^11 «G_L<j_AiaJ La jJS (j-*3 j U , ..j T jj < ^" L«-« 

jjJaj Ij-Ls Jl^ .£Lj£ J J 3 T" ^ ^ aLxISIj cJuiuSLIL (jijjj 'jt!^ UlLc. 3.j ,Utl 

j_iSLfljJI (jl (_yi»- isl I nil (_y^ LJLc 4JJI Tc-Jj-al :(_yjjJ(JI (_y:»jjjill j'Ciill (_,lr 

3^jL-aJ,l (Jaa£ (j^ ,j£^ /<sJ .(_yJjLA I j(jjSj (jl (JSUj 4ill (j^ JjjLAJ(__>l3jVI (_y3 

4^^ic V (_yJi£ (Jt!-^ fyi^yi J .^.11 cdJi (_y3 L^li J^=tj 3.^ ,U1I jtjj-aj (jl 

I ,ijf" I n't J • Liajl (jLjijVI (2>cj ^lill (j^ i-.l^". , ,.l d .J .utl'a .jjjjJI jj^Li 4J 

(38)- 
(JIJjjJI (jli j-iiii^ (JjjjLjJI (jj^l CjLL^ x_aj . ^ , ,.lj ill ^tl Ajj ,^tl A I A 

(Jljjj/ (jjSLj (jl ijJLijIj 'jljj iJ->^ "-^^ Sjljo^l (_jJI )«-^jl Jt^ ^ * J . il>^ 

jj_a Aj A ,^ llj rj^ A ^ " 1 1 el ^ , U J (_JjjSJI ^ j ^ « 1 1 JS 4j (JjLiiJj (_gJLll j .^«1l 
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jl^:>JI p-jjloj^ i_jJt djLAoIaJI CjjI£(Jj i(ji>^^-^'j 4jLj<^iAIIj (j^IcvLillj »1 oUII 
djLjLiLaJI ^pj jaJ Jalj S I ril (j^ijLxJI d-fljji^iAIIj (j^jjjj'ill Jl^ JlIoj . x_<u^>J,I 

(_j I 111 J I ri tij (_,_LjjJI : 3^L^ I « '^11 f_j\c cjl^^jjilli,! LiJIjj La (jLc.j_<j,j 

Cj Lc^p^iJ, I CjIjUj 3j<jiaJ,l ' " 'J J ^'^ J . . . i_gj LaHj I J (_y^Lil».VIj ^_r \l ,^",aVlj 
(j-o JjJLsJI (J II «ilTt SjLcl^l (Jji«JI Llt>-ljj iSLlsJI 4j>.j (j^ j-lJj CjLuSmj 
^ U , "j'Vl (jjajj,! <_jJl^j (<s_2_«_i i_yi\ I ii-vVl (_jJLLa^ ^*J.'''^^^ (<sl«JI i— aj MiS 

t » J 1 U 1 1 ^_^I^ SjjLi-ii-aj ^^ ^ U ' rt tJ'JJ-^ Lh* ^ -l^^tl 4_j ^ I ii" ] Laj i«GL_uLj^j 

^^^ ^q_(^Lj_u «Ljt ^_A ^ ^ J , ^ *.■ 1 1 ^_^_Lc cLjLc La ^1 J ^ ^ ,(J_x-£3L>J J J .^^ >j 

pjjQitl ^Ljiju '1'-'^'' (_5-i-»jJ '3'jJ^'j I ^'^>l -» ,^tl ^^ «L».j^jJa^ uLciia )«_o VI 
jjjSlj (ji JljV ^ j'a ijL^I^I (_jlr 4^jL^ ^Llill ijjjl^ lil (_yl>-J .CjLojil,! x_o 
4-ri-.>-L^ -T- j '^^ I JL^ (jl^ LxJj . LiLji I^SjjlJ (_gi itOLajLia (_y^ ^/Lj^ 5_La.LiaILa 

Ijl Lol 3 jj '■-' ' vIjLjj/Ijj (j-* Laljjj/ ji Sjjjii!! jl "ijjjjLSJI cjLjIjjJI i_^ 

(jla iLjJ^jv 3jauvLll,l 3»_;_it^lt j-,<f 1 1 j"a J? «^l^l ,j^ 'j^ '.' 111*^"' o' '-'■D^ 
(J^^v jjjjj (_iij L'Llt--^J I Lsc^j^ <ijLijiLi2j (Jiajil \jJt jLjtJU (Jj-a-"i 1 na I JUfc 
1_Lj j_j.^ILLi3 ii_jjSLII 4 lilr I (j-u ^ J J ' ^ -» -^ SjjI J ji i4.2iLo SjjI j (_y^ LLcuiLiI 
I J K 3_l]_«_«JIj JlJJLjsJI (2>jI ^j iSiJI JlJJls- Vj IjIjU C^p- ^ I alUtl 

J J ^ "^ * * lS'-^^ L^^Ual i_yu\ I II a Vj 1 1 Jjjbj. j..<iIO V 3 -ij^'- 4jliil 3 li I iir*^ 

(j-oijJI «_oLajiJ JL^^I (^ 3j£,jJIj (_yAi5m (__)ii3jj rJj '^^^ (J^Lc"^I3JJ-Laj 

,_>ia_iLLll ^«j;t^tl ^L»J| i_al i°:i<"iiiilj i jujjsJI j i^tll Sjjjl^JI ^l-aVI (_yk: 
.i±jjjL>JI J '^«tl tjl I iitl aLoI ^^Lal cj^I^j jiiol (_gJJI 

/«_1>Lj JLjJl^^ ^L-^-La i^j^ i~i'^ ill ^_A (Jj'^l «Lij_u>Lijl /ft_A Tc—u-iDt ^ c>*J 
«_iLJI oj-ail olSLa . JJJoJI jiriiW SjijalxJll ■•'l^n^-ll (_yjjj5 5 JjJijsJI 7-J>!l 
J j^Mitl 4jllai.j (1650 _ 1596) JLjIjJI uIjjKjJ JlIo i^Lill oj^ _3-^ J '"'•'^ 
aL«JI ajJjJI (_y^ 3_S_Lij>JI (j-C i~. -a- jllj Ji«JI SjLS ^I <^V ■> j •. 1 1 ^^ 
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(1715. 1 638) N. Malberanch (c^lj^Lo V^» cJii^Vl ,_^j /^*^ 1 637 
(_yJl3J«JI f^Lo)?! 3Jjt3 Jjls (_5JJI "J '^'' cjVLvj ^ Jlj^jJI ui^ -^^ lS jJI 

(_yJljJLll J I ri"'^ LxJiloJ l3_L<lIL»-^LII (j-« fj-':' J^J 3 . J , U 1 1 ^^ 3 Jj J I rill ^^^ij 

(_)Iij|j-xlLa J I ri*^ ijjI^p^VI i_jjijLA-i Ijla L^IsLjJjIj <ljji;LiLaJI jjil^IaJI jljJal 
(_yjLl^l jji-VI jji ,_>iiJljjJLo . Occasionalism ((SjjjjLlI, I (—^jfcJLoDoLxjjjl LiJ I Jlj* 
ij-jS_i_lll (j-^ cilt j^ t- J jJLjjij j^_j ^ ^ ' "y '^ *.4lL>.lj i«L^_in:>ij| j2>^ cilt J tt- L il (Jj-t-u-J 

. J_i«JI 7-^\—L£>\ (_y3 3 II ijjj ( 1 677 _ 1 632) B. Spinoza « Ijj mjmiI» x-ibjj 

(_yibLjj -^ j'" 5j^ 7-jJnjj (Ji»J (1716. 1 646) G.W. Leibnitz «J"'.hI» O'— ^J 

.TtJI. ..iJ:jJJL>JI ijjL^ijjM (Jiaiil L^ J i"i jj 
J J , ^ . 1 1 jj^ ^^jLs S^^Lc SJjJxJ j-p*J ^1 i'Li^L>- 4_L<ukl I J ilJjlSjJ Juu 
«Ul JLu , 4IuJL>JI AJllmIojI ^j ti ( tij-a ^_A tilx_L>. ^j-* ciuJoJl j i ^ * 1 1 j ^^ U . ,.j 11 
Jal J i" I nVI ^jl^ <i3c.^J^ JLxIl^l I jJ I l^-Ll2jiJ iIjLuiau^l t-jj^j (2>^ dt-ie-ij (jlS 

4^^ < <1 1 1 3^L«JI i^jLJll (J rljl iiQJ 3JjLa^ (_y3 l_jj^jajjl (_5i^ (J-ujJj (_yji3U^I 
«-ll I rill (JJ-2J' C7^ -^ j'l I 3 lii ii^La /<uil tjlSLI nJl!jl£LjJ 1 mm" l nl lilj . Lkj-JjlLl 
(j^p_2j i_g jJI (J3^W O 'M r II tj^ pj'-'-* ^^J «lj-a ^ Jjfc _ ^_liLcJi,l (j^ - J r°?ir 
ti^jj »JI /<S_L«JI «LSj.^vJ (_yjj^ja_l!l j<sJ_«_!lj (_5-JJj ^?-^' -f j 'II' d 4_<j/l 

, 1 1^ j_i_uLj 
tSjrt.nlrtll L^jLoilSLtJlj dljill 3j«JLl!I ^jUjoi^ioj tiuo^l /<si«JI (jK JlSj 

'03J I'inll Lj>^' '^ ol I ii"t i_g jJI (_yi-L«JI Cjlj_iil jjfc «ljjjJI i_^i^ <ijLajLjj "ijLilLjj 
1^1 , ^ " " I - . I U CjVJlJ(_<ij CjIj_jJ,I I JUfc jl oil ( III (j jij-iiuJiJ I (jj-ill JL>-L3 



I'l J I 3^»- jTi^ll 4ju».jIJIj ((Discourse De La Method)) :j jlj II CjjLSjj c-jI ".< ,jlj ',{■ (3*) 

4_»_ilaJI . 1966 aIaJI j_j-cJl>. ^ ^ I--" ^ " jLjj_:e_a j^j^jjl L^J A-Ji^J W*^'j_$ (jTj '-^"-^^ J^-«l-5e-o l^ jil^ 

. 1968 j^LJI (erir^l vt^l jl-> '^tHiI^I 



57 






I 



jL^VL. U^ ^J^l j^ ( 1 626 _ 1 56 1 ) F. Bacon 
1 "^ .j-iiu-c «_il I rill OJ-2JI (_y3 -^ j "1 1 3 lii ii^ia (jjj 

Q^£^ O- 'J '^*l' jjljj_u i~i'r i if^\ Jk^ Ajlj-lLiJI Cj_al J 
aj in c 7-jj J J I ri -»oj JLj^-jso (_,-i-C jJL^al (jLS 
r- j ' I 3j.^ jJI "^ J i J "t J ^ jj.ull jJIJ.uJ d il u^" , ,.l 1 
(_yjj^jal!l ^^Jil iL^ /<u^mj l(jjlr I . ir^ill i±x:ajJI 
(j^^HaLa iiJ:jjjL>JI joIjlII 4ju^ji (jjjLjii (_yjlj li" I iiVI jl 

j>jj| <iJLSj JLcj iiJ:jjJi:>JI joJjiJI 4Sjj;aj (jjSjj j<u-ul 
^". ^~a .djo I ii^l oJ^Llo ^ 'I j .". c-l .^ (_gJJI (_yil.j.jiiJI 
j_iSl _ ^ U '. .".Ij j^^ (_jAj^3l (JJJJJ90 jSJI <ijI<SLa 
5-Liii JJll l^iLjI^j e^Jo-l (jr^ I 'J 1 III _ /oJL«JI (_y^ SjIlSLa 

J ' ^ « 1 1 ^1 3j^ mijII IjjLS dh?'-*-" (j-* Ijl>-Ij ^ ■-"--■J ■ 

.CIJJ^I tUli^J (±uaj»JI j^...j.^^lj.jj:jjLu- 

(jjJLvjj^l)) <1jLi^ I I J I II I Lj<LjI IJlj* ij\Sj (<^i 

x-jljdlj /ojai^l j-ji-i-^l ((NovumOrganon JljJij>JI ^^ '^^ ^■'"^ 

Jj^'l^l (_yi jjij . 1 620 aLjJI aj i~„\ i_g JJI i-Mir-ill ^ ^1 
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^ cLLijlaiej f-<^j (dnstauratio Magna /ajI^jiJI «Lp.VI)) qj^^ aL<u-u\ jait-L^ 

f-j->- 3-<k Lx-il ," ''" ' " " uUS ij-"J-I» "iJi 1^1 i(( jjjijsJI (jjjLvjjsl)) jji (_gJLllj 

^'— J j ' Hj /oJ_«_!l 7-^1 i-oV 4_oLc 4_Lai- (j_« *>^ ij— ^'^' Ct^ J' "t'^ ij-* 

(J q "i S J jaJ I JjJijsJI (jjjL>.jj3l (_gi «.j.j>JI IjLA (_yl».j . "tjl ...iVI SLjjtj 

SjjI^SLaj l5 Jjlj <ixiS Jl I rrTi V tixJJEJ ^.fliiSLo ijs>-^ IjL^jJlS "ij^tiislj ' ^j...tK 

3bVI» |_^l « JljJijsJI Q^JLvjj'i/l)) t_jLjSLII o'>^ >* I ^^ c^>UI (jl (_yi^ 
jU ,,.ji jjjjL»-jji (jl (_jJI djajlolj Sjljil (_5-3 i((5jijJlj>JI 3JVI)) ji ((SjijjLsJI 
5JVI jl Slj'i^l (»Aij t_jLjSL!lj ijjijJI l4ji^ (_yi^ 4jJ1-i 4^Jl3 5hl 7^-jJL^\ Jl3 

. (_yjJ^jalLl I J^ j 'tl (_5-Aj ,j ,^.tl CjL>-LlL>-V SLjjJiLUI SjjJlJsJI 

'O ^ ' "J^^ ij U "f 11 t_gjl 1^ II /<s_4jii3j (_y^ tfj ir^r JLa-j (jj^^ cdjLJij 
',^ ' "J ^ Ij ^" . ..VI ^^^;L>-j ^ ^^ J jjjjLl^I ^_^i^ La^j?c_A ^ /; A'f^ 1 ^j_a ^ISj 
(jL«j>.VI (_5i^ .^G^L^j <ijl^pjil CjLjV 4jVjLjtAj jL>JI (jjSLu Jl2j (J-« t;^ («-! 

(_j_L^I 1 I (_)ii^ljJI "J '■- '- TJlJ-i ^> J I r|-»0 i_Jj^l « JJJlJsJI (jJjLj.Jj'ill)) (jlS 

.' . '^^ /y^ M J 1 J ' * i*=^J-'-uJJJ.I *^^HJ'JJ ^^ 1.^ . ..J 11 jj ,^*tl ^^^_x^La i^a-LOJul 
(jjjLvjjal (j-« 83 3j.2jill (_y3 nJjSLu Jjiia . I j '"' 4_j£jjlJi,I djLjIaiJI fjj^ 

: JljJljsJI 

/jjQill jjLxjju (_j.fliiSjj iS^jjiil i^jL^ ijfja I jljJl>- ' '' '~"\: o' ''-J'-^ Cy o-^ 

«L2jj^ (_y3 LoJiS i^j-xj 2 A^iaJI jLu (jl (j-« I— t--y.Cjl (jx. (JjjLlII i—flSLiifl 

((4^JJlil CjLaIJlJ > I riTt ^J j . .. (_jJI SjJJJtlll r'lj.jvl (J^L>- (j^ 
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ij^^|juulaJ| ijjivJI /Knl III" i^Ijjld 

tflxj;*- (j^ '*>:t^ 3Jljl ^U . ..jll jj .^«tl jjjSLu (3:JJiJ (82) 5jjji!l (_5-3j 

Lfcjjji^ joJ . 4jL;LiLaJ I i_^ CjJ-xj Lxj Uj-iitJ (_yll I "ijUJjJcIlI I SjjjJ Ij 4 j i ri-»J I 
ljL2IL>-l I j". .^^'oj Jj ii_jjjijt3 L^LiiiiJ ' ^j .-^"tl ^ I ii"( ji 

j^LflJI jj^Lj I .SUI ( 1 294 _ 1214) Roger Bacon o_^^ >^JJ ''-'! • (jT:fi>?-^' 

(J_«_AJU '"' ^^*- » CjI^jJj 3t_xl3JJ iQ^_Ltjl t tlsj *Ll<1_jSj1 ^_^ ' (^J . ^ * 1 g< i t ti flU 

Lul's iiijiri'tlj^ (^JJ (Jjj-j ;j\£ Uj . KjJKjIIj LlsIjJLsJIj dJiiJI ^jLlo (ji 
i«Gl_Lj>. (_y^ L^^jj-lj Sjjii^ i—^^LlI, Ijlii-aj djlr 3 1 ^"H SLcJua I JLA (jl^ JLa^ 

(jj^l (>i-jJ-o j^jM.I ( 1 859 _ 1 800) T.B. Machaulay i^j^La ,j^Lojj LJj.aieJ3 

4SHI Allli-I (J-01->- (j^SLu Vj-ajJ J_UjJI l(jjSLu (J rlj I ritj^ ul (ji J-Jil^ X_<JlLlII 
. jJljJI Sj 4 l"l (_5i^ ' " • « I'-' (2>jVI ij 4 l"l (3^ ' y-^l-^ I ,^^. ,". (2>SLj jsJ Itilxajl^^l 
(jU.JjJI (_y3 Ij ,>.^j (J3-lL£ (J^J (ji^ Jl^ ,ii . ,,^t QjSu^ (J rlj I rr \j^ (IhiVI Lai 

1 (j Ij-^j jjuj i^Lflis L^^Li ^ r>xj o^ CT^' "^^'j^l ^^' 'M^ J^^^ 
liUULl t_gjl i"i" I ri a j_ljSj SLuiill (_yii5L£ TT J I ^ i J (jjSLu (J iij I 'itj-3 (0^><-i ^Lc 

<t_<i;vjj^ 5Ll>- (jjl L^l .t—iLflJVI (_^i^\ T^-i-^J i4^Lli-i (J^L>-j (JjVI (j.u.ft-L>. 

(-jLJu La LaL>-jjl Lijijj . tLu-ulj i nil . " » I ^ j .^ u 1 1 j j^L^lj d-ujjLSJI sLi^aLi 

jjLLaixJI i_jjj (jix-!J sL^Ju^VLj jjJLllS i<ijS^L>-l TcjLUaS jj^ (jj£Lu 5j_uji 

^ 1 j"ll tfjui «lj^ (j-a L^ Q^jju (jPJI cjLiji«Jlj <Ji!L<;SL>J,lj LJujJI (_yAi3L2jj 

.Sj-p-Vl 

4 i"i< J-<j^ V <djL3. |_5JJI jjjII (_yji ij-i^^l (_yJk: SjJlHIj (_y^l5L!l c^jJI 
Sjjj^ (_y3 (jjjL>-jj3l t-'jSj <iijL>- (_g JJI Liiajlj i4j^£LiJI ^jLcj^jjitAj (_£_>_c£LII 

^^^ (_ij I I iijI I Jlj* jj-jJ ^ "■■^' (jjSLu (jl (_5i^ I 4_L.ca.fl_La ijuuu^^ CjIj.^ 
(J^l£[l<il (J^l£LII (oLlII Sjjj-3 (_y3 tU JJljJ La TTj-itJ (jl (_y3 4"jrj j^Jlaj SjLiSLII 
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L^^v ^ ,^1^11 , uij ^ , ,.1 ^j-A_^LtuJl ^ A , ,.\1 All ^ij i^^_u_ujjj,l jjjtiu ^IS LiS 
j_A . ^ . -^1 ,^ II d J I 111 J I ri II SLpJI cdJj (_jJI SjLJiiVI (j-« i-^^»- 1 ' 1 jj Laj 

(sJLjlJI 4^j.j>J I Jl-j-»- L«_iLLo (_5-j^>- "^j ULc ijS^ (<sJ (jjSLu (jl (— ajS T-Lciajl 
.aJ-^-C f_^ S-LsJuLLII LiLLai. i"."i-a-"ii nlj 4lj'°i Lkj_i^l^ CjIjj (_ylll i±uJi:>JI 

(j-uj^j^ (_^UJ| . .j.UII (1657 _ 1578) W. Harvey (^jU ^aJj (jl^ jlH 
iSjj^jJI SjjJlII (_ySjLfc I— al Mi'iSu fi" jj joJ j_ji-3l Ijijfc (jLs lilli )«-aj 'Qj >j.' 
(_yIL>.j .Tcj^-iillll (JLst-a (j^ (3 J I '1^1 ( 1564 _ 1514) f_yi^\-uij^ lijLajLj Vj 

Cj_oIjLo iTj-it\ Liiaj-S ' J ■^ ' ^ J ' (jjSLu L^jl3jLc L^lj (JjjSIjjjjjS 4jjJij 
^1 ( II ^_^ Jj^ Ct-LI^ Lt-*^ ^j II Mill ^jLj Uj-iieJ 4_uj^jj?eIl11 d j i ii*kJ| 5j_i:>JI 
^L^^i i_2jJL»_j (oJj iL&jJL^ ij.:*- j_lLlILvj jijJ Cju^Jiu jJi^ («Jj l(_>l3j'2l 
.AAXuua 4j<iUII Q^£Lu 4^L2j CujIS IjlSLib .4j i iHt->LL«JLl ^_^ Cjj.^Ll>- CjL%^Lj 
4jLl>- it^J 3jj.j>o Ltj^i'il i4^iLcuJI jl ^ U_^ . .. ,11 (_)jLaIiJI ^^«_' ' aL^ ij^' 
jjjl j-pitjj (JJlII Jijla- (_y3 3.».^Jla 4^LvJ (l)^'^ (^^ df^-^^ till jj I L^ LixJ 

ajjljjjl (jjJjLa AJJ (_y3 7r>^ ij"^ » '^' JJLJJ IjOJaUl (j.i«3 lJi3J (_y^ 5jj|J_JI 

"ULSJ i4 ojli II <l».L>-jJI JL>-J 0'^^^ 4j.al» I II CxjlS jOj i3jjjaIlJI «La_uJ (_Jj-J-! 
dt--;e-Li-i3 1 (_jjJI Sjj(j Mill <illj^ Jl^ cixxa. CjjJ,l ^Ij^ «LojJi JjL^ Jij-iJ i— xJ-i^l 

«L>-L;vjJI 3_ij.j>o ' ' ^ '' _' o'-^ iJ-4^ . « 3_ijjalll I c^ja^so Jl2J)) -j .^«II j1» i"i 

7-JJ ly^LC L^l j (_>^J-3 (_y^ Ll*:aj>0 Ji^ SjJJJtlll (jl Jj-ilij (jl^ jl SSjJ^^^lj 

j^j-j S-sLi^l (_yi ^ T 3 '"^.' J"^"^ '"' oj^^ * ■^" 'J (oJ (Ji->- 1^1 (_3^ Sj ,^.il 

(jJ jJI si oUII (j-« l5 ' 'LiLiLjS (j-« «LSji>- jJu-ujj jl "^ JJ lj-^ JLftJjjj (<sJj /nUll 
, «LlSLx-« ^L^jsnjJ kjLi] ^_^jjjj?tjj| r* ^ ' 1 1 lj_4.:i-^j itiluJL>JI ^ftljul ^jj>' I j t m r^ 
(jjX_o j«_<jil jjljJLal jjl "Ijjlj^ J J i I ii'Cli JliLai (j-Cta-Lill (j>nt (_g^ LdJjJ 
glj > III La I JLA (_yJI I i li I >> 1 I jlj . L^ (_5-i-«-o "^ SiUtjji i±jjJL>JI (oiaJI 4^jj;aj 

SiJ:jjJl:>JI joiaJI 4^jjtJ (jjSLu jojjiI tj^^j^l liUlJ 

«Ljjj)^^_iiD Jl^I^ jjjj1^_:>J| ^t *-iljJJLl ^^.S—jj s^_^j?E_a ^_7^i^^ j' 1-^" *Vl 4jj I II ill 
JLLa 3iiiiilrill (_^ LuLs (_yjj;jalll j>UoVI j^Slj /<sJl ISLJ^ ,j^ (<sJL»JI i-iJIjjV 
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i/cJl-i^JI (2hiiJ ^_^Jj_iaJlj tJ'-rJ-*" tlh" ^ . J ^j-*j J j o '" 'J^J (^j J fS t r i l l J)j-J-A J-La 
/t.^_m '"'I J tl . ^ t <i_j_o^Liji'^ I SjLciijsJI > iiiTt joJi Jj-ii-'^l I Jui I . --.J . ^ -^ 

(^ (oiaJI f-»^J ' ''^"'"'J LdJjd . L^Jj>-l (_^l (_yAliiJ<JI 5j"al ^".tl Sjjillj ij<sj^SLI| 

Jj jj^:e_a S-LJliiJI (_y^ jjfc '-*-'i^ i JjLJ Jij-ja-o f_^j'^\ f^^ (jl^ JLa^ iSiuJijsJI 
«Lj.j>-^^JLjt ^JS I ("m «L<_uL_ut ^^ji^j i/c-LflJI ^su-u^yu «l1,ijlx-i ijjL>J.I j_p j^j;t_a 

^> J I II ->o (_jlr , ^ -^ J . ^ -^ 1 1 ^Ir -^ j ' 1 1 3 li I II r*^ J iajjwlII (_jlr 3 ■-i • ..l^tl Sjjl^ 

(__>^L>JI (_gjJiill oLsoVI IjjuvLijj-* (_ij^i (j-« Qi^^ u •^j "-yL) -'-^ 
• 3 J tx;;ltl j^tr^JI S^lalj J^bJI tjij^ o^ ii>^' J^Liil J^ J^ o^.W 

itiijJLsJl (_, ol<ll J jK ^"tl (Jill III jjijkl (j-o 'I I II (jj£Lu JJl>-)) I jSjfc .SJLoLj 
sLaj^VI (j-o ^J^ I Lljj^.j>o I j" 1 .>.l •'^■"J J ,>.ljtAtl 3t;^^M ^ ^If jLiH^VI (j-Aj 
i_j_SJ ^Ljl^ (j^ia- "i I iij (jjS-u (jl Lj^j jlj^ jjH^jJI (Jj-i^ I "I j "^ a^^-SHLj 
'i-'^'* (jjLjJj I ALc (_jjjLij Sjjill isjji j^i i_r^ dj'' I i.^tl SjjiUI I— aj I iilj*^ 
jLjlHJ (jji Sj:*jjj JL>- 1^1 (_,lr 3j^ I :,^tl SjjiJIj .4_L4i«JI 4^j.j>JI i-Sj i nlj"*^ 



. "^^ jliii (j-« '^ Ijl I iij ii±jjJi:>JI jaiaJI 
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I ^ -^ j ' 1 ** .4_uj/jJJ1,I ^U . ..jII J J . ^ « 1 1 «_a 4jLjili!lj I'll LxiiSj (_yal3m (_5i^ 
(_jj| sLaHJI Vj 1 1 j'"* j^jJj d_uj^ /jjLUb r-jjcjj <ijiS CjLaJii<i_i I JljJ (_yjj/LiS 
j_<k i3j^LSjVI jJt (jj£Lu j>«l^ Jt^j (_gjjl /?-4J-ll O^J •'-r'i>?-'^' J' (j^'^^*^' 

/t-^jJll 4JI . djLjLiLaJI (j^lj^ (j-* OJ-''^ C3-* "^rt^ '^^tP-'^ ?r>^^T!^ '--''tA>^ ij-* 
< - "" - - . (8) 

3^jj«J,l ijjJL^ lilj .(j-\_ujijjJi,l jii^ c^l^ Li^ ^La^jvj 3 iiUa 4j^JiiJ jjIjj 

4SLI4JO (_yjfc _ JjJlJsJI (j^L>-jjVI (_j^ ^j'i/l 5j.iill jLLaj _ 3.J ,U1I j^Ls i5j^ 
, U ^"aj ^jl I II "tVI SjJajjjJ Jj^ m J j-jjiJi, I Jlx».^I jjIJljJi,Ij i5-uI I II "tVI 3ijj(Ji,l 

tfl^j . 1 'r J i"i i_jj<-^ Ji I— SjJJ (jl » jU" . ..J (2>L3 I JLA (jLcujVI jjLso I jlj 

JLjiHtJ aI jLo JjJljsJI ^ .^ai ^1 l^«j lUj 4jLii! l^^j • ■■ ' ' ^ •'^■'^ ??-4-'-* OJ^^ 

(jj jS II 5-j^ Ml J II <i£ll<Ji,l I j^.^j I ti «j .uti AjLflj j-Aj (jjSLu (jls IjiSLii 
l_«jl ii_jj^.j5c-lJI (_jj>l3 ijt^ I jj^** 'V ■ . ..tij L<fcj_^ (jLxjijVI » jU" . ..J (_yill 

(jL^ La Ijjii^j iJljJl^JI /oJIjJI i-sLiij^l _ Ij^i L*^- Laj^jI o^j i<iic>>j| 

(_yi 4_Lal (j-C j-J-«J 0' J-^^ '^-'^' AsJUJI (_yJI Cj^L>.jJLi J^ mmiiiJ (jJ^Lu 
IjLxIl^l nj^-uj/jjiil jl sLajLill 4 li Mi'iSl «(_yjli (_gi jjLjtjj cijjjtj)) S^jjill pLjijI 

aJLlII j^j _ J^j-A ^jijl 5jLjjx.i L^jUJtA jjtjj (jij I Ijljjls. ULc ' "* ■~"'''^^ l5' 

(jjljjL^ (jJ^^VIj I IjJjLa. ' '' '''~'^^ (.7^ (_, I iilU'^l Jajj>J,l (_y3 ljj;a_La ./o-ljiill 

iiVI (JIlo Luk (j^ . (((_jjljS"i iiVI r' j'tl ji I jjjijsJI (jjjLj.jj'iil I^ajjIj 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

j_cIj_2j ^ — " -» " (_yjLjc_jl (_j_iLiLllj 1 1 j _■ ' -^"j f_yS t_gj Mi J II (Ji«JLi dj-aj^liil 

7-jj (j.^ j-L-i-OJI (_5-Lc MjjJlS Cj_iLS I 1 j " _ (_yjLajVI i_jjL>JIj .i-jj^jallJI 
JL>.Laj JJ"^^ "^J^ Lijjia (jl^Ls i<ljjjij^j 3jSj^ <ii>-j_o (j-C j-^J^ j .^«tl 
i<ijjufcl "iJ^ (_>Sj 2 (_, jl I III! i_jL>JI (jlj j<iSL>JI LLI (3^eJ I jJ .i_J_^_uji L<i£ £L<t>- 
«Gji! (_5-Aj nJjSLu (j-o <1j^u <illii!j 4_Laji>- S^Lxlsl (J!L«j «bV i/iuki (3^ («-I o! 

Ajj I II ill (Jlj3 2lJ OJJ I il^ll ^J-^1 ^^ j" *' Jl^ jj ,^*tl jJSJ «L>ijLx-£3 jJJijJ 5^J_<ilL« 

,j_o (_, J I III !l t_iJL>JI (_^ jjj^Lj_i L^jJI jL^I (jlll *LLai.'i/l dJJj ^ (_7Jl-«3 

. ' ^ ^ ' ' j '^ ^j 1 11 1 1 1 jJ-iAjl t jL T tt Tu J L^l I II \ jJl:>J1 jj-* JlJ 2iJ iCL^e-^-La 

i(jjj|j^>JI CjI—lLuiJi, (—ajjj-ajj Jj^.j>oj SJjL^jO SIjI (jjSLu jj^ iJ-2j(JI (jl 

5jL;>- (j-c «Lija.j>oj Llj-Aj L»£L:>o J?<II (_yi /oSLalu ^ j"" Jdol aLu^'^I jI 

L^ (_>"w>^ '^J ■ '^ ' " ' .' '"'"'J (^LAjI-j • • • '-*'J^f*:J aLu^I SJjJx-i (jjSLia .. »lj .^11 

Liajij .illoLi. Al£L>.i (_y^ «_aj V (_^ (_y^l£L!l LlxjiuJI (jjj /<ij.«juJI (_y3 pj I ii'ill 
Lkjujj La iijLS^Ij idiLo^l (j-« jLiJc-1 LlL«j>o i(j-*'JJ' (.3-^ '^-4-*-* S^^SLa SjJajjji 
x_o (J^LtHJI (_ji 4joUII djfcljjjl (_jj>-jj (j-a JlJ^Ls 1 1 J^'^'J L*^ J .^ .11 ^^j ij 
5jlj1 Mill ^LLai.'^l ojui 3J!LoI (j-oj • sLLai-'^l (j-o 3_j^jjJI j>jui IjJJ (_^ >ljLSjJI 
(^^ jljJaVlj ^1 tA'.'.VI ij^\j^\ 3^Lc. 3 ■-"^ ' (_yjl I iitVI jj's li'ill Sjj^Js (_y3 

LlJjLa. IjijLJu VLii-o Li£jLi-3 I jl (_yi»- 1 1 jj" j ^ ^" ^ jj* Lx^o ^^i^' 3.^ .Uil 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

u-^ ' -^j-^' I jj"" Liiiij fjlill 3-luJl i_a^£Llb \j . ^ ^ 1 1 J •' ^ j<'*i »L&_jt ■ 2 

i<lJ_LJ(_0 "ij-LJ (_yi l_Ju_l (J-JJJI lif^-*X^ -L>-^V '^-'^'^ aLAJ^I (j-« '^J^J-' o-^i 

(J^IjjlI j_Lj£lII ^^QJI fj!2 JiL<iJj lJi^£LII aLajI .S^LjlII ,j.aJ->J\ aLajI i_a^litj 

J^:xj Lq^ t L^LjI (_7l^ <Li^j^l '^ 'j j-^ J ' ^ ^ J Ji^j <:LaiLa^ ^La:>- L^LSj L^ 
sLjj-JuILII "J Is i"i a f_^ I J I a Lli_aLj jjj ■ <lj ,^ tl 3jL^ ^ I ^"al (j^J ''-yj 
Ljj_<Iil (_yjJlj liLj^Lv ^ A . ^ I «LuLjijVI AjiaJlj 3^Ljlj a j U 1 1 (_yjvjJ5JjlJ 2I 
ajJjlJI 2 ^ ,..\'a J^l Mia CjIj^j^ (j^ LfclJjjUclj _ (3jl ' nil Jj-iiAll (_y3 I jjlj 
IJjLa-^ _ (jjjjLtuJI J '^■-'11 (j-* J-i^'^' *>^?^' Ct^ 1-^J>JI-«J i—ajjjij id-uLtujVI 
I JLjJLsJI Q^L>.jj3l f_^ Q^£Lu j>Lu-ui La 431 j jji (_yj>.^jjjj3l tbj uuW q] 

. I ^j*^! I A L&j Lj 

^^jji_i T'j.ujji <d 1 1 fi"v «LjLSj (J-ajul IjLjfc -^ ■ '^^a t^l t fi \z\ (J.^ ^_^ ^_^1Jl^1 
(jl .(jj*lj-!l ItSI^I q£. ^I .^^'1 Ij 3 ij I , >." 1 I jojiljj jjjilLtuJI tjJIj'C lill L^jJ^ 
(_, I ri m"*^ 'JJJ-I' Jj I r|->0 (_y3 «Q^ljJJ (JiuJkLl l_!Lj=X.VI (Ojkj-l-oLj Ji^ (j^J>-J li" 1 1 

4 J I iiLJ, joJLIj ((JiLftJ,! i«_a cLtujii «_aL:a^ o"'J*ij i43M£Liiaj MjlsIj r-j ri"i 1, 1 
3 JLixlj Tc-uilj^ 4lijj; I T a J j7j ■^" 1 1 (^AJ (1)'^ J^J Lt-*^^ '^->^^^4 "J '^ ^ T'J-^iJ 
i(j-l_2jLaiJI jS ^tl ^Iro «ij c-lLjt^Vl tjl I ri iVl J-<-ul-J (j'<->- '^'J^^'':^ LaLxJ (Jill 

1>LJJL>-J (j-J^_<iu-«JI (jj_SJI (j-a jji-'^l ^J-II OWl lj-*'j-" LttL*^' LulsIj (_y3 
/tt^JI jL^l^lj i^jjLijI Ct-x-ijuis] fj^\ 3 "aj t^" 1 1 CjLcLftjjJI 5j_iiUi (j-* C7^^ 
j^ j il ,^"\i ^1^ .-ij U^ , ,. 1 ^a , I j", ^ UJ*^.!.' J '^ ^"'^^ r"J ' "^ ^ aLajS (_yrLa 3JL>. 
'"• j" 'I S-jjLcii^v i_2j|j_LaJ 5^ La-" I III jl L>-Llj Ci^\S i4_ujLA sLul^ i-<l ^'i,^ ^ 
l_^\ _ (JLUI Jjj I II i_^i^ - (j-U-flHia j_j^ I LuLalj i—SjijJa (j-Ulla iSJlC (jj^ J^la 
5_lJLj^_j_aVI (_Jj_SJI 3 j -^ I J t ■> I ,^~ V Jj-iil 3 j-^ljl S-uiJJ ,jj\ i_fjij^ (jl 
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(_j_Lc Cj_iLS ' • I-^ ■> J-J-i-u ((j<sJL«_0)) (jl ji i3Ji,JJlILi i".t1 I n't (ji JjtJ 5j_l^L«J,l 

i3J<ill aIoj-" I 111 sjjjij (_j^j<ill liaLiJI (2>c 3-<t>-LLll (_yjij :(3^iiJI aLajI.4 

^Ij Ml 21 tf JLA Ji^^^J jj . ^" t ^ i \_^ -^3-^J V ^M Mi'^ ^1 ( III ^J ^"i I ii"t tjLS i 1 JLA 
d U ^M 1 1 ^^^ J J , ^ ^ I cLa_uJ si I III ^Li 4_Laji>- sLuiul i-iJ_pJ jl idjijljjl 
, d J u ^ 1 1 1 i-<l ,':. al '. tl iJj^Ja ^^j-C sLLii-3l aJJt (_j^^ij (j-« 0,5^4^ MJ'^'^''i3 
ij\ I II "t*^! (J_«.j>o (jj '" ^^ (»Ljijl (jl .jL^ljJI (_yJI p^jvjJI (_y^ t>>J' J ,^^A1l"a 
isLuiJ Lo I jl>i«" ...jj I jja /«£LxIij^ dJiill i^l-aj ^^^i^AJ (_$j-ll J-<^ 4JlSj JJ ' ^"'„' 

. I jui (_yj(j (jl (jjj (_yJLuiJVI Ji«JI (_y3 L&j-uG (jjjjL^j Sk 3J(i!l (jl ij\s>~ f_^ 

CjVI <h" I iiVI '.(jj "1^1 aL&jI j-<-ul (^ «-2J V f_^ 5 Uj^llj j'l^ll (_yijjj di! jJ 

j_& (2hL> '''' ^ ^^ OJ-^' (.3-^ 4_uil«JI cLicuLi!! iJliljLu <Ut\ (jl i^j-1 I— ajj-uj 
(jr^lVlU L^J^LlUoj SiiJI (_yk: Sjir^'ia 3niiiliill JjLa. |_5 jJI (_yLLLaaJI jLjIiJI 

(jSLi /ci^ . <— iiJJ J' ' 1^'^ jl ^^^j ^ jl (j_u_J (j_a «U^jtUl CjIj-laajjI * 1^ ill 1 L^-^ 

/o_<fcl i4^ (j i a (j_a (_, J 1 I II II i_jjL>JI jI (jjS-u aLajI (jLi /oSljsJI (jjl Lslj^ 

.(jjLajVI i_jjL>JI (j^ 4jja;v ^^iiSlj 
4jJ_lL>ijVLi <ijjS ltd (3J'-<ji i-jLjS (_y^ Ll4->^ aLkj^l tfJL^ (jjSLu (_p3^ jLil 

aLlII tfjjiijj 1 j^t-^Lj (_>-i=>4^I (_3-3 i>jL^l I imI (JjVI (j.u.qj-'^ ijJLUI (_yJI jsljuilj 
LaLLa^l /<u 1(1 Advancement of Learning /ojitllLi ^'-^j j'.ll » (_jl:;^ jjij ^^ 1 605 
(_^JlII ((JjJijsJI (jjjLvjjsl)) (j^ (Jjsl i—iuSJI f_^ N J ' ^ ■^"' I j' '^'aj Lfe»l I III 
L^la jjjaHjl (_^lr J»JJ<JI (jl I ii'iVl J-Sju (_ySLl Lillij h_5JL2JL1I xjLLiJI tljlr i—Jju 
, cL^-iLi-a (_^_L>iJ LaLx-1 * u^G (J-^JtJ * (JjjjeUjI (JjjjLi-i^ t L^lj^i (j_a ^ '^ ' -^"i ' I J 

l—tjLjcJJ (jjA_LJ (__)l3JJLJ « JLjJlJsJI (jJjL>-Jj3l» ijfja (_yjQll 1_!LjSJ| (_5-3J 

.(((jLi Jl_lj-3)) tfi I III Jl^j "-r'-i> ?-^' Jl^Ij— 2J (_gl . ^ T' 3 '" (j-a C7:''-^^V 

(_jJl^>.I (j_a (jjj^jj (jjl 4_jl (J-j^ 1(3j>-c.VI JlJ-c ' J '^11 <iJI jji ((Pan (jl-J»j 
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"oW" J>»^' -^5*^ .Calisto j" irijIK (_y^ajj cjLjjI^j"^! 3jL;LiLaJI lIiLj^^v 
(_y^ (_yij^l (_g^iijJI i_xJL>JI (jyijju (jjjJI (_yAljL2JI (j-ujKj'i/l (_yJI «Gjij^j 

CuLiULIIj J>L:UIj i^jIj^I -^Jl -^Jl .Sa-^iJUJI 5._,_.UII itus>. (jJ>i:^l Sjl !>!->■ 
SLcjJJj nJl!Ljlj_Lj>JI ^jl » U aj jj_LlaJI i—ilj-ij/^ (_j_oL>JI i_jjJlj (juj^lj 

djj H".< r"ii J < r"ij 4jS <i;L>Jj (jjiiial lJuI li ^ "'JJJ ' ^"'„' Ij-ll^J . (j-<J^ LLflJ I J 

itjl » U ii tl (_j-o--ie_(J jjLjJjJIj (_^jlj_jJI (_y^ jW-^' *Lijl J>»J 1JX.L0 LoJl^ 
L<^L^J . LikJJL^ ct^' 4jjLUaJI CjUI^jjsJI JijUaj^ ij.^m (jL«ii3 I . --» J . ^ -^ 

l_ijjJI f_^ tG^Li^L LljjSj3^ lOjJJ/Lj (_jJLJ_LLiJI (jj^>il lj-«J (((JU» TC-JJ-al JlAJ 

L^_L2jj LijLoi 3JLL>lj LijI^^Sij 3jjjaIiJI ^"-jj-cj ^JJ^ (j-o i_jj^j»iUI cjLvjjj 
L^UJIj i3.x^j£LtA Sjjj-aj L^lj^l (_gi 1^ iri'Crj i(<si«JI f-jj-3 (j^ ji-l pj^ (_yJI 

,7cJ1 . , , Lflxj;t_Jl p^-UD^ d J ll t rill 5j^_u£iJ1 «Ij_u1jJJ 

(__)ii_Lja_j <1j_JuI 3 J jjj-jeJiJl xjL^^I ji <ijLuj.j>JI (jl Jj^ jl iIjlj^G 1 2^^'~ 

^^jls^j^ A^aijuXl 4_ujjj?eIlI1 »_j1^^1 ^ tX" ™ ^Laj t^jfj^Lui^ j^jjuua JJuul ^oj^txis 

(_^1 ^ '^ * (j-^J i«L2_Jj_L3 (J_*Ja_JJ lIaHjUjILiJ J-pL^jjl * \jt^ >'^ \ L-^J t ri*^ cflt J tt- j l 

jtjL^^I (J.i«JI (— i-u-aj (_jSJ ii—ijiiiSjl jajlj^ AljLJtjjjil (_5i^ 'j^« " (J^slj . «(_yji 

/* ■ ^'^"' ' "■■' * ' j.'j .3j^L(JI Siiu'^l jjjejj L^L».jjJ L«jj L^xii-bj 3_Ljj^jaIlJI 

.j_i^^j>JI 3^L2JLi ULp-l (jjS^ I j_;i • "jj -.".I ^^Vljjj.v.^H 4^L3 . I 

3j_(kLliJI (jl Sjjjjtlll (jj^-la (j^ ■ u^V (_^l cjVL>JI ^«-j-«->- Lit>-LJI » '^j Lufcj 
. L^a^ lS"'^^ 3-<j(IjjJI pjjIsj^ 5Uj , ,. ,tl 5.^ ,Ull ji 
t_ijJLj (_y:iJI iTjVUJI lix^LJI Jscuij L^^j :^^,-flJLH jiLjLjJliuiL3.2 
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.■r'y\-uj jljju Jj.^»-o (j-ojJj Ijolf 
Sjjlii'U CjL>-j jJI i±xj>-Lil (Jj- 1 n_i li^p- :4j>>jjJI ^ LJjLaUl 4^L3 . 3 

l_jJ^J5tlII 4_L4Jk2 ^--U . ..II cUjJUll Ijuij .«Lx.uljjJI pjjlisj^ SjjiLIilJI CjjJL>J 

i±jjJl:>JI (<s1«JI (»j-5j Lo-Lu I JUi !i_jJ^jjcIlIIj djLjLiLaJI ^j£^ i±x;»-LJu (_f Ljj JiJ^.j>oj 
AjxisLpI <~»l Al^.^ll Jjuj i^jjlsbpl 3J«iIlj 4jjj^jaIlJI >Ljl^^l (j^j jjLUI (_,lr 

/«i I x\\ «LLSji>JI 7"J^I (2>c. (jjSLu jIjLLiI i_JJla tcjIojj j.i- 1 iJ-«i-C liJLukj 

iJjjJl^I /o-LlII (jl^ I jla i(±jJl^I /oJjJI i-SJL^J ^ULa i_3jLji (_yJI «lj.iIx^VI 
I Jui (j-a •^ij^ Lr^ dj^-i^ O"-^ ''^-St—^' jjiljiaJI j_ujLfljj (_flj^j (_jJI i—SJl^ 
•jLjiaJI j^jus (_gl iFormS j j ■ ^ 1 1 i-sLij^l jl S^jjl^ (_yJI <1j fjjusJi^ (jl 7?-4J-I.I 
tfjij (>SL<u (ttJUJI \jJt (_y^ «(_y^ J^ (j^ ijb ""^ • Simple Natures 3 U_. ..._.ll 

(jjjJIj «J_liaJLS iSj-liu-C LlJjI L&JJLC el Uj . .. .11 »''l .Ull ij-O S^J-OJa^ (_yJI 

, d U^ , ,. , II d .J, ull j^lj^_i^ tlsjjli (_yji (Jj i^JllLa 5j5La ji I Jj^J>0 I", inji 
, 3 U^ , .. , II 5.^ .Ull L^^ijLA oA^ iji^ 5jjj-^l (jl . I jj'a S-ilsLij L^ (jjjLojI 
(jjSLu (jl Tciijj I'^jolr V 4_L2j^_i3LLLa ijS^ L^li d Uj , ,. .11 . 'il .ull jji jijj 

.oLlSjJ-j^LLuI (_^ gL^^ t riU ^^ U , ,.jll J J , ^ * 1 1 ( uljjlii (j_a LaLx-l ^^''^" * /CJ 

^^ ,^^" , ,." Cj1^_u_u * '^ * (_^ (_^^j.j>o Jl)L?e_)'^1 (j_a «Lc^_o^?E_a jj ' ^" «Lj| (_^_A^'2lj 

J J '^"' (jLS IJlS-A ' ^ « j j u 1 1 ja_L«J| |_jjjij (J.ojSLi3 . ^ Uj , ,. .11 ^W .ull jjj-3 

i5ja-l j I nil (j^ J-i^ J'^ (_jlr jsiaJI /<sJL«J (jjSLu 

jjt 5 U _, , „ . II jJLIaJI jJJ-3 S-SjjI JiO^^JI Jjjinll (jl^ ' JL^ lS' (jyi^ 
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•d U J , ,. , tl ^ « J . U 1 1 jjlJuj (j^SLjj <lLi^ La Ijuij .5jj£jJ,l Jli^ijJI j<ulj^l 

(_^! Anticipation of Nature 3 . j _. U tl ^\ ,- ,,,1 Ltl p ,,i!j L^_Lo j JL^ J_i 
j-iiej La jjLalu (_yji '-4-4:' "^*JJ Lt^ ' _ " ^ '"' (_yjLtujVI JiitH lIiLvLUlLjI 

(_p3j|j_isJI jo^Lifc ^ U . "J » I |JJa_m (_5-Lc 4_aj -»- <^ 3't!-^ Lt^J ^ *-■ "^ 

3j_ifcLl3 iJ:<-ie_Lj (jLS i-«-ilj I j " -» _■ J (jLS (_ylll SjjfcLlaJI (_jjk 4Sjj>JI I". I rijl)) 
S^j-^Ls .Jli^liLlI /ojIj^I (j_« l5' (.3-^ Sjj^juo 4^j.j>JI ij^ /oJj i5jlj.j>JI 

IJl^ (jjA_LJ (jf (j-^^ *— U3J_a (^^ lO-' <— 2J-<-u AJ_<JJ(J| (_5i^ .(jjS-U sLLi^vl 

.Oj-u^^ 7-jlj Jljjiscj (jl£ I ''^j' ' LLaiJI 

(_ajL«Ji,l t-iLtuj^l 1^ l^jl'- (JjjjijJIj 4jjjcjJI 3jo it Li Sj^JjJI j_y3 j-'jtX.tl d I , ^^'a 
(_y^ 4_ijl_a (_3_S.>- IJJ^ 1 Jj I ii->o .J .^«ll 7-J^ J J I ii-a-"iS i Lb JajrKil (i^l^jJu 

(j-C (jj.SLj_i (Jj-2j (_j^i^»- n_gJjJi,l (_gjill (j^d-cVI Ijui 4 J I ii-vj .i±jjJL>JI /cIjlII 

.((jj^jjl 7C^U» VI (j-ujj <ijl ^ • "■^' 

(j-a ^>i^l LloJ^ !(_, oUII oLsoVI ^:»-i ^ ' '"^ ' x_oLa-<iJ Lclj_i (jj£Lu (jl£ Jl^ 
LaI «i I III 4 1 i>>L3 4_LJjJi Ijj '^"' )«— »^_3 Jl^j . (_j_iJ^.jaJlJ I joiaJI Sjji^ oljjji 
(JjalSILo (_, olr x_<iIL>Jl Li^Li^ L>-Jj-«J (j_5^ 0' J'J^ ^ «5jjJlj>JI ^ ..u iM ui« 
j_jjj^aill djijilll jftiaJI |_j^5eJ Lt^ '"'I '^ .^-^"tl ^Lj ^^^3 »l oUtl (j-o 3-ol -' ' '^^ 
4_LjLlLa 5j^ (^ 3-^3 i4_LijLi,l ^JLA ^_^ (((jl ojl I II (-lxJJ» (jjSLjj lJlx-i3J «^ I II ill 

(j-L».J . JlAJ Lioi dUjU-^ (JjJjjjSI i3_loUtl CjLlXJjI^^Uj (_yJli«JI JotoU 

i 
ij\-i (_3 I II ilj jc_L«JI ^'i il j-^ -' '^"1 (JJlII (_j^ a J U U 4_iSJUI sLjjlxjsJI (". i n i iii 
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J ' ^ ■^ ■ lj.<ji'iijl 1662 aL«JI f_^ 7-lU^VI (Jji>- (_y3 tjj I ri I iijJ,! (—isj i/s^Laji 

j-uiujUJI f_^ ^Ll3 ajuu^^ (_3j I ri°i I JjJl>- i>jL:>o V joJjlILi (jj£Lu (jLx-il (j'^J 

J_ji;tll 3 li iiiliill (_yJI Aj_L«JI ?-Lll:>ij iJiSLifc .i-kjjt (_yJI I j^j^j'j I j^j ■ ""t 

^fllr (J^j .3joUII TtjLlillj i_aljui'^l (3j ' M Mj _ ^ j'l I (_gl _ S-laLiJI 4i^JaJI 

. I j-»u . .. jutj t/t)JjtJI A li I ril*^ Jt!-'^ ' '"'^ J-:H^ 
J_a /cil^l ^_^i^ - Q^S-U JlC J '^-^ 'I jj_a ^^^.J>J1 1 Ju^ ^_^ L^i' " L7^ ^Lj-JJ 
jsJLjlJI "-^.^^I i^JJI J ir-ull 7-jlj-I Jj Mi-»o ^^^\ - sLa-^lo (_y3 JJIr^iill 4^ji 
jl ( titj 1^1 Ml ^Li j_A t4-jj t II ill Ij^j^lLa '3"'^ * * 'J ^ J ^UjiJ j_<i_Ljj C1uJl:>iJ1 
Cjjlajso ' ^_;'^"'' 'L)j^ mhII (jj-ill «Li «Jl4J i_gJJI 7" JLJ' Ct^J^' *'_>-^' Ct^ J^J*^ 
aIjiJI |_jjjij Js i'm I— ajS ".j-iiL^ ju^^xli jl i(J^l£JLa JS (_ji j-'^' '-*-* Jjlj-3 

f_j oUII [_3 I II '11 Ji i«Cili Ji:>- (_y3 (_, oUII [_3 I II '11 (_7^ jLIaj'ill ' ' J ' -^ ' I (j^lj 

1 tj ^ , >> rt J_oj>o ' ^ "^ ^ ' 1 ' 1 tl ,>>^t1 j_a fiLjJljILa 4_i^jjt_a «La^Iia_L<;S jj:>-l jJl J_a 

(<i_i_a Lljc-i i^j-Il /<sJL«JI (_5i^ d y^'n iiu^Lij^ ^^LLsj 3jjj • "■^"' Sj^j ujLii-l 

(j"l J ll ' '' J> (_, q\<ll (j I II '11 1 J-A .'Ui^ sCLUiia (O^^^EJ t_gj Ml J 11 (ji»Jl (Jjl:5cll^ 

^ 1-^ ^ ' Jiju i4j-^L>Jl ^-La-^jo'i I iiiVl ^j U'tl oJl^ S(J^lSij (_j^L(jj (JS i"i"j 
3_jj^j^ (j-* Vja (J IIP Mill 3j^j^ q^j^ ijJt iJ:jJJL>J1 /oij(Jl (J-tuJ (_y3 *JlJ1 

/cIxjI (3-*-*^ pj^"' ' '■ * ^jySj Q^S_U «LaiJul «LL>.^j_a j^^£j 1 SjJilll t 'JJ ' ^" (j-* J^^ 
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JjJiJ ^^JS>■^\ 4jjl I rill a1 I il-v 2I (_PJ 4IL1U Q^J^\ (jl (_7i^ ^ ^ 'j (_p3ji 3-*_3 

^ • " ' ' j II ' 1 J Ir ^..j -ijlu I jjls .SjjJaA 3^j_tuj Sj^Ij 4£jj>- (_y3 i-^^^»- 

iliJjJLiiuJkl (jji:>JI 4j_LSIijiJ (jjiljj>JI (>\j2 La (JjjLjiI (_5i^ 03^-^ ^JJ ' ^"' (^^'J 
(_ylll 3jjiji:>JI i_^IjSLII LoI if.\ I rill J-i^ tjKjjalu (J no Millj J 1 ^11 (jl ;_jlj-3 

.3JLjLjJI (_yjfc Ja^ ji^jjcjJIj iSj^jiaj ijJjjtjH^ ijj^^l cdJi (_y3 S^j^jjLA LlxJl^ 
Hj 7j>j^j_o (_p3j3l (JlL>o (jj^ (j-a jilji (_yJkjLJJ (_,<jjt-^ jjk La (jJLuk (J-ikJ 
4j^j^ '-^^^rt^'- (j-a '=^j'»-j I iiU SjLlSjlII )«_a (j 1 nTt ^ j -1 1 U , 1 1 4j^Jil)| jjJLA ijjjl£ 
i(Jls I'lal (J-oSi S^ljJI jjl liy:*- (j-a^lajjijl A ri nl*^ )«_aj i(jjSL!l I JUk (_yi (_>I=j'iil 

JLvj L&JljI JLai l^jlq I rill alj^'i/Ll 3^>LII J^LOS uJt 4jpljJI 4^j^lj 
iTim Jl^J .<:LuijL2ji,l l_iIiSju pjl r rTlll ^j^ LoILulA L^ pjl r rTlll ^ j I ^ I J d r nji'CII 

.(jLajJI (2ha I'j^ J r'^"' 'l-^Jjl l-i/^J LSj-ii SJljLji 4_uiiLaaJI 3jj U'.tl 

, j£ jG (JSLika ^Lj i^Ju^l Jajj>J,l (^^Ijjij j.jt>-'i(l jjiajJIj >U , ,.j"l I j^^aajal 
Jj^».j (_yIaiiJ3'^l iJajj>J,l jj^ Sij^IaJI Cj^IjvjJIj 3_j^IjJ(j>JI i-Sj r'ii'CII «_aj 

^..j ^jlui ij^Jij (Jjiuiij ^jmI '"'I ■j«'^IIj jJsLiiJil j-^iij diljij "ijxisj^l 5^^£LII 

(_j_<j<La^ijJj (_g^l i.o'i'^lj (2>:JJ i_r^J J-* (2A-<1^ Lr^Wj ''J^_>:' (j-a *L>- 1 '(j'l^J 

aLjlII (_y^ j-i^i-SjJ ( 1 543 _ 1473) N. Copernicus (j^jS^jjj^ Vji «GI n.jjUj 

4Sjj>J >U , ,.ii J J . ..^" x-iisj (_g J j^j-iiaJ I (j-aj I LLii- (_5i^ Ci"J ij^'-^,' (j'-:' ' ^07 

.t-^ljSJI 
Li^ _ 3^lj^ Sj^JiJ f_j\c 3 < 1 ril^l 431*1^ (_y3 ^ lUI ji^ (jjjjSLujjj^ (jl^ 

(_j_<j<j_al Luil ^"j->-jl U.Mjl 3jjJaj jjl^J - (3-Ji ^' ij '^■^^1 (_5-3 l_jj ^i 

jJJalj .^ri r°:ill 4j3^j-4j aiSLttil t^jj;<i,ill j-i.ajJI ^ ((» .J 230 _ 310) 

J< ,U^",tl .(jjjj:tlj Vj 4jjIj i"i r rul I jl'l ,_)l3j'^l jjl Lkljjja Sj^Ls (_,lr Ijiaji 
(_,_a (J ri I'll II (ji (__)l3jJL3lj i3_lJL«JI S-ijialj^l cGljJl^j (_, oUII 4 r ri-!e-i I jui 
jjJlJ i_jS|jSJI (jlj i<ijjQjl A^jaJil 'Lj^jUkJI SjjIjJI j^j-a ji nJjSLII 3^j-* 

U^JU^\ (jjjj£LojJjS (2)^ • ^"J-ljll^' (Jl^ Lo 4j^I J lIiIjI JlA (_y3 (J no r"ill (J^^v 

i_j_LJjjj . jJLcal CjIjI JLa (_y^J pj-^' Jj'^ (j-ujuill (_yJI i—i^^l (_<^lj£LII (jl 
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- i_$jlAd,\ - k^jX\ - (_>^j'^' - 5>A>!' - Aj'-^^^ •cr'^' ^:aLJjl (_yl^ L-£\^J\ 
3j '~ ' "J '-*-4:' 'J-4^' 4j^Ij (_yJl^jv ^_y^ tfjIjLo .^jlUr J-ftSLj \jJt (_yl^ -ij^j 
(jSLft^ 4jjLJI <ijj3_j^l 4£jj>JI Lai .4_uji ijJh£L (_^^^ (j-« MJ-2j La iSj' ''"^^ 

31 I ri U 3^j.j>JI (_,-i*J I LAjj^is-o j>Lj>oI i_^ '■''■^ _■ ' ^^J-ij3 (_5-4^ i<ClIu 4Sj.j»- 
jLilj I j ^ .':.~<l JL3 (jj^jLjji t_gjjK mil (oJUJI jj^J iPrecession JLj.21<j,VLi 
(dial I Mj!l)) 'lje^>- (_j-^ Sj.>-lj "iLiaj^eJ VI ^IJj^Jaj (j^jS-Uj-ijS /a^ Jj ^j . 1-^1 

(J fi<l I'lill (jl 1 ir^jll^l I jl (_gl i(j no I'lill ■> 1-^ ■ " ^Ir (j^ i_^ljSLII (_yJI Ljjiaj I its 
cLuib^l I j"l 'I • "^j J ^-^Ij ■ U , Mil I ^ ,slj<ll ,-iljl 1 a J 1 ," . aj , „"a jSj II ^ ,>. 
«Ljj_kaj ^_^ cLLl*.* CjIJi-l^ju (_^i^ «La^j?E_A ^j-*^ gLLsi t n ill \Sjui ^ft_t_uLj^ ' ''^ • ■■ *^ 

5-jjl I ri II CjIjAJI (j'jj-^" Jri^-^^ sULlS (_y3 <ijj^Jij (jjjjSLujjjS ?-'^3 
(_yj.3. loj-uijj iULi^l (_y^ I jji^p^ (JIa i_g JJl ((Revolution Orbium Coelestium 
(<sJj(j (jl (jj-^j ' •'^^ aL«JI (JiijJi,l (jilji (.3-^ 3^3 '^-'^ 3^j ,u ^ tLJr I lit «GtL>- 

I Jj"'' S-oJii^ (—lUSiiJ (_jjj2l djLilail (J:t.La.-v ijjiaHjeJ (jlS (_g JJI (JjjjSjjjjjS 

■ijljjjjtA (j^j 5^11 ,^11 I j_,"a JjUej I a. Osian(ire j jJLujjl Jj JJI (_^jji^UI 

(J-kijtj iCLS_j_fl_>- ("( ' " J Ij c>^JJ-^ -L?-^^-* '-^' jjjjL_ui (_^i^ t(_jja-j f (lU (j-i^lj 

jj_>.l jj_a jjjjj-SLu^^S uLJl ^>-iij IJlj^ /*-*J .ua_fl^ jjJJlJI ( ' ^ '^ * (J-* O"^-^:;-!' 

(_yjkj <ijju (_>l3j3l (jl (j^ £L<jiJi2J,l (-jUSJI <lji^ '""^ ' La (__)iiaLij (_g JJI i<ijLlS 
(j-Sj i<ijjLjJ_aj <ijjjL>- i—iLa^l (_j^ (^jluHflUJI jaSLitA < - , u ,". ij .Q^SLIl 3^J-* 

l(JjjJ.J>JI /oJ_«JI 4jI JjJ j<UJl2JI joJjlII 4jL^ ("i (Ir I S^jLc SjJJ J.^»-3 (jl JJU 

(J II ("ill (-l<. ^ - ( .tf3JJ i(jjSjl j^J-J^ (j-« (_p3jVI (JIx>.lj I (_7^l «LjS_U^jSJ1 SjjIlII L^l 

. I j'" V jj 

(jjij-SLj-ij-jji ij^jJij iJJjlS iSjjjiLlI I ~ » I i -1 . >»" 1 1 oJLA (JS (j^ ja^jJI (_5i^J 
d.ja.^>- VI I j 1 '^ '"' Vj i<i;Ljj^jaIlJI 3JjVI (_jJI j-ilflj i<ijjj/JL(ji Sj^Jij ^j^^ 
I j " "^ I LojJ 5jij_Ju_Loj 3 J -^ j " " SjLcLS SJal I II J II (ji (_y^ Ldjfu V .Sial i njll 
joJj 3jj l^ill <1>-J (_y3 Cjj_ui (_Jjj>-l (Jl! Lxis I^^H^ I (j^ ^LuaS i(_j.flSj V L<kjL>.j 

. I j j -^ I jj (jl (jjjjSLujjj^aLI 3_(jI£LII <ilIUtj (_j£LuISLl1,Ij (_,'Cliill aLlII » t-^" • •■_■ 
i_!j^ » ^j (jl (-;j^5=-J ^ I J j 1 1 (_y^ Ljjij or I'^al • "II p I ii-»JI (jl ^llLo ijU j (j^ 

7S 



^ e^MiivVI ,_^ Jj^ (JJl 1 86 ^1 j-^jj jiiLJI (jl£Jl aj,,i;ILi UIj^ 
(jlajij . 1838 (^LjJI ^ jiiLJI jjlSU, a-LLa."JLi c^Ml^Vl I ju* Bessel Jj)^ 



(19) 



UJI 



ji_53_jj (1601 . 1536) T. Brahe -lutlj^ ^J^ ^jU^ljdl ,_jSlAJI «L».j 

«J.4J La A i I ri-vj . <ijj^^ 4jolr 4_LLac (_j^i^»- "^J 4^^L>- 5jj ^.^ (1>^ («-' 'l-'SL! 
(j.-vSJla i4jSliII Jjj^jJIj i"»l l^^\t 1 1 «lj^l (_y3 jjLJ JJJ-3J 'Ujij^ (j-* '1^ 

(_jj| I 576 (j-a LaLc ,jjj '''"' j''-'^ Lt^J ■ ^-^3^ Cjljjjj/ jl JiILal (_yi^ 4.xiiI<-La 
(J no I'lll pLxbji <ij^lj^ (.3-^ "ijJLcLji^ (j-* 'Lij-i* SJjLtAJ ^^=tjJ I— Jilj I I 596 
7tja_t3 ijsjLJujI iJJj>o SjLLtJ Cctli^ SjjlalLa diVl ajjr" ml . i_jSlj£jlj j_«illj 

jsJ <i;Ljj^jaIlII vijjjtaJI u^ t-Ls-lII Ijuij .(jjijjLSJll 3^j (_ya cjjLjIIII iJj12j i_^ 

p-ljlo-lj j_jS^jjjSLIIj ^ >|lu .tl (j-^-aLla-itl (j^ iSri^-i-'^' ijj'^'^^ " '^!^i>i^ 3 ''^*.'J 
jj ' ^" i-<i-'J-i ti^^j^\j i^LlmJ] i^^^jSl it-i^^\ ^_^^ ui^L>- t_$ jJI ((^it_jj ALliaj)) 

j.j T e— l T lJ ^_^_S_j_S.j>J 1 jjJljI «LaLc ^ ^ > ^ \j . d jplr «L<iJ^ ,^^^^tH .^ (J-**tH 

1 57 1 ) J. Kepler jl^ ^Ujj ^l_iJI ^L<jjVl ^< l^tl JMi- ,j_a ^jl-lIu 
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aJljJ-" I n\j ij^jc_Lj ij\-ij 4_Lu ^ .^-^ .':.ll Jl ,^"VI jj^ vl ^" . ..I (_gjj| (1630 _ 

.(±uji:>JI /oIjlII (2h« 3_i I iijijjil 3_iSliiiJI 3JLvjJ,l oJl^ (_yjL4iII 

(JlilSj.:>J <lljljL>- ALXJU jJLj£ (_jj^ji iCjjJ,! ijl\j^ C7^ .J^'^tH O^ '-*-'Th'J 
Sj^Jiu (j-ujJj (J-**^-! jl-^P Cs^'^^ i^'-^) 'LjSLLlII 4jj^Jij ^ m" I ri a i_jS|jSJI 

<ijSlLl!l (Jjl joJI (Jji£ij i<ijj^^l (j-o ijj'^' (j-iiJI jJ-j^ Jt^ J^^j . (jjj jSLujjj^ 

JjJslj-J-aVI l_2j_<I/ (_5-Lc . <i el J A t \Jj 1 1 JjljoJI)) /<U-uLl 1627 aLlII Llkj_<ijJ 

(_y^ 5< iiillj c_ij>-jJI (_,lr 1 1 j'al .^^" . ..I j^jjjUl jij^j jitjj (_7^1j (_5-Jlill ' ''^ 'jj 

L>.l_j_»^ S-iIsLj^l m_c.)) ' _ • ^ij (_jSLiiiII jj^jJU ^j-A^ 3j«JS Li^jjtjj f 'j^ 

(^5_l1^1j i^itjj ALkiJ (_^)ii3j Jl^ iCLj_co^l JJ-* (_^^' (j t fill ^y-^ J-iJb ^J 

jjLSHI (ji_i (j_«l-^ i(j 'I Ml 11 J^-j-«-j 4_iLjjfo (_y3 (jlS il " • '^»" ' sLiSLujjjSL!! 
jjj^Ltl (_y^ (_yJj_ajL^I (O^LlIJI (j^ <•'-»- jj (jl^j iS^LlII jIjlc.'^/I IjljJ, L«jj 

L<0 I <i_Lja-u-ojJ, I CjLcjjjCIILi <ijJI (Jj^jUJI (2>SL4JJ (_jjl3U^I I Jjoll ll-L^LiJI 

T-jJa <lj| p(jU .((Harmony of World /oJLtJI /a^LlJ)) 4jLj^ (_y^ Jtrij (ji JjL>- 
J!Uj jf SjjLuajj 1^1 t4-ij-ljli»l (Jj 5j^b tij-i^ Sj'siliitl cjIjIjJ,! oLi 4j^SLa 

(jjjJl2JII j'\ Mill (_y^ jj-^ 0' 'J^"^ ct^'-^Wj ''I-'-uJ-2^ 5jjl o . nil aIj^jvsI (jLi 
I j i ^■■j'^ S'j .'J^^U^'^'^ j^:"^ •^^'^'^ i 3jl j^tl ^"aj ((31aI£1II SjjIjJI jjfcj 

(_jJL!I (_jSIj£L!I ^j.:>- (j^lj^J (_yja-ljlital ,_)l3j.AII \jJt (ji>^ (1>^ '-^^?^?^*"J 
SjjLlII ^jjIxJIj S-lo^jJI 4^j.^I (jl (_yJI Sj'Clritl jjj^ 'J j-^ t^:-i^l J-a^ 
UJv '"-^J ^J' lJ^ Sj-« ufcj^j:e_a (J3^^ Jj^ Ly^J^' C)' 1 ' '<'>^p^l Ijl «LljJj_Sj 

Ld_LLll)) «i_iLl^ I j '^ 'ji (jT-^' ^jj j •'^' 1 1 4j^ll!l 4_Lulj^ (_yJI (Jj^jjj .4c.Lj 

■.(_yjkj i((JiJJlJ>JI 
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«_2j 1 4 j -y 1 j 1 1^1 CjIjIJl^ f_^ (J no I'ltl (J^^v JJJ^ i_x£ljSLIIj (__)l3j2l _ I 

(_y^ 5-Jjl I in a CjL>-LjtA i_xij£jlj (J ri«i I'lll (j^J (Jj-al^l JaJJI via-2j _ 2 

. Sjji I ri"a sLuLoj lIiI^P^ 

.l_x£I^SLII )«-J-4^ (_5JI 4 J I riilu 5jL>-lj (J no I'ltl 
^l^ tf J-t_u Lj £l *^ .1^1 1 ^ J J -^ '■' JJ 1-^" jjj i «CLo-l-ia-« «LjS_L3 jJjJ ^J^"^ LP^ (^ J 

(j-jLSLII 3_oJ^ C3-»J^ ^^W^' SjjiliiJ T-Llflll I Jl^JJ . LiJlS- (JJ/jLaJ aI in-v^l 

(vis) S-j^m Sj^l TtiLaj-iiA 1^1-re-a (J^Ij SjLjLiLiJI 4j>JLjla f_^ aiiima f_^^\ 
3jiiJaJI jjl jjj-aj >b^ LxjJlS ljL^(_y^l IJl^jj. 4jSLuKjII 4^1iaJI oli 

4 riiLsJl CjuIjuJI ijji LajjJlJ sLt^LiLail (_g^jj>JI j j . ^" 1 1 3jL^ lIjISj i<lx>- 

(_j_oJL>JI J J '^" II a\ ol (3— Jj La_II j_Lj_S 1—4-1 -^ " ** "'"'„'' "^ ^^ /nU 11 

(j-a-Ljj) 7-La_Li iJluJjsJl joJjlII ojjsoi pj^>_iio j_A (_gjjlj Q^'v II (_jSLlj1SLlJ,1 
^1 t n iVI 4_jj_j^ Li_jj_j_3 L_Lj_a L^_L_« 5j_L.Io ^L—ljUj) «LfljjJo ^^^ ^^^se-LM tLns^ 

V x-SljJiJ Lc^Jla '-ijI-^«II ojL^sol (j-a /a£.j_ll ^Ir ijJ-J-^ (jl^ 1-y 'J 1-*^ 

(_;,_oi«Jl Jitil 4jJliu 5jj-i-3 ui^ ( ' 642 _ 1 564) ^jijJL^. *Lv /<u . 3_u>La^ 

(jl_j (j-ol .CjjJLjsJI (_, 1 < II -^ j ' 1 I I ^l—uju <ijj^.j>JI (_>Iojj.iiJlj <i;UJjJcjJI 

:5j_L^_<IiJl ^ " I J ^ 1 _' (jLxj"^l I Jut (j^ J-^ J ijt^l^lj joiaJI dJlJ CjLuiujJl 

S_jjj.c,LlLuitl Aj C A 1 1 (_yjkj KcCjLLiisu^l dJilj (—ijHS-a Jljj>J,I djijjIaJI i—iUSi) 

5 .^ ,Utl . Tjj^alj joi^. (JjjLjI CLlx-u^ i ^^lLlI Lv «_o I4JSL! i4.4jJl2JI ^jj^ja^ia'i/l 

ijj,l_j_2_LI (JjL^ j_<k La VI 5-aj < o 1 1 (JjLS «(.3-^ ^ "J-* '>'J^-'^ (sUI Ijlj^ (jl^ 

!(_, li j'C J Ir^ if l_gi (_yj>-llj 4j.aSL!l 4jj/IjJJI (_yl^ AsiaJI J Ir^*^ (<U (j-OJ l(_yJiSL!l 

(j^LuiiiJIj <ijjj3l Q^Lu^i^l (j\j I j . ; U , ^ I (_yl!l ^ 1 • "iill (Jj^Ja (j^ tiJJij 
i4£jL>Jlj (ttJcjjJIj Q3>"j (J^ Mill (_y3 CjLjjiSjI (_yjfc "ijjj'ill ^-.11 .^-^tl . SjjjLlII 

(_gl iCllLmjSjl (_y^ ^JJJLLII ^— ''1 i^-^ll Lol .jsJjlII f-jjuSjJi _ LiljJJ) 2 _ (_5-Aj 
i4lUjl «(_yji (_y^ (oIaJI (j-O I"' I njl (_5-<kj iCjIjj^VIj (jljjslj jjU«1lj ^IjjJI 
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ij^^^juulaJI ijjivJI ft»nl III" i^Ijjld 

L-<;-'(-l- l 3 ijj.2jljl ^ J J A rt J ^ , ^ 1 1 IJl^ (^^j>iJj ^ *^ .Utl ^ J ^ -^ '•^ tj^ ^^J*-^ M-*i 
3J| (_yjfc (Jj «(_yjio (_y3 t_gjl>nll (^jKJI (j^ I", irijt L4JI (_yi«J I JijfcJ -J^ \-^^ 

SJLlII I I J I fit Ja^ (Jj i3_uLc. jl 4JJI4J (JJ^ I . J I fit I". I rijl L^lj-iijj L^LlLc^ 

fj^ J-<kl^l j-=tjjl Ijjt (_yk: . L4J (_yJLlII CjJl^I CjjJo. (_yJI <JjJII Sj^KJI 

(sJulJLi qj "^11 jjj^LJJ (_j.SLulSLuj-!l ^ -1 " ■» l^ jj_i-a_l!l ^j_Lj_!L^ (j-*i 

. I jljvIj ^ . ,. A :1 «_Li^j (c-jjjS iiil"!l) i_!lj.iJil (_jJI (Jj^jj j^ ^jLlIL>- (jl£ 
1 J 1 '^ i ■ U ^ M "a n_g^pjm jjtj ^ j-^j 1591 (»L»JI (_y3 ^l-y (j-o ^1 1 rill (_ySj 
(j_o j^'^l t^LsJI (_yic: (>SLJ ili\if LkjufcLi 4^LiJI SliiJI (_y^j .^J 4j>1j 

(j-o (_y^JjL3 i«l-tjjl LjLp-ij (2>i>*^ lSJ:^ iJLp-' O^J oJiJ-aj j»jlj f<u ■ (_gj" I'^ill 

jJ jl I L^J^^ ,_>i=j'i/l j^ jj^ ^-^ dJ^^ jj'J^ t_gj"ii°:iU jl-4^1 (j' Lj-'l '■-*-* 

i(__>l3j3l J^^ Jj'^ (_gj— I— LU. I I jL_4_al (_jlj J^ (j'-^ (j^JOjIUt a\ l^ I 7CJ-3 
«L_l_J_xi2_a Lai t ri "^ t i~i I ri J I t tSl^SJI ^t ^_^1 ' '^ *t jJ_l-i3JJJ . t^^" ' 'ill (J^^^ ^ 

jljjal iJjLju jl^Iai <ll SjjfcjJI i_AjS (ji jji (0.^ ' '" ■''■■^ (_jJI Liiajij i L^l jj 
I j-ik J^J • l-«-J-3j V>Li ii>i-' LJLp-b >Lol^ Ijjj LJLp-l jJLu il .J -1^11 
'I'-' ' "J II (_7l^ ^ • "■-" (_>l3j^ Lixjijtj (_y£LujJ5£j| jaUajJI jaa^jG (_jJI ^jijJL>- ^ j""l 
3.j>-jj_LaJ,l ^LjJJI 3i)-*-* Lj-uLj-uI (_5-a Ldiiill /nlr (_ya " 'J j-^ c^lSLa ■(_,oUII 

(_y^ 3jLjJL>- dJLvj^ ij-'-*-'^ ^ri-y-^ L^LxisI 4_yjJI "J «l I nL>JI Aj U -^ 1 1 Lai 
(j^jlj^ j<i£L>o 5^1 I nil 3JL>.jJi,l C^l^ JlS^ . l£Lul£LJ,l ^nlr fjJs ^ j'a /slaJI (3 ' ""' 
(_j_Lc 3^j.j>JI (j-Ljlj^ joA.:>o d_L».j^ CjIJlJ ^jLlIL>- x-a^ iSjjl «i i nil 4Sjj>JI 

. ly^) 2i I 7c_Laj_u 

Al I n-val (ji (_5-U>J Ijuij , .U^ . ,.j Ijj j^I Jtlo (j-*j-I' ^Liaillj juljjj 3x.j_tuJ 

(_gl i3JLiLj 3i:ax. (_yjij lacceleration 5-g.j . n II (_yi j-d-*^ lS' '^-k'-*:' '^"^^ •"' 

(j-aj-II (_y^ 3 ' Jj ' ^ " 4_LjcjlII (_gjL<jiJ 3^j LuJIj -S-Cj LuJI (_y3 lIxjLj j-j— «3 

LjljJ ^^al ~" I J Vj 0^ ^Ir ! (_yJI l_2 Jl2j ^_^\ a\ i n-v'^l S^jjjiJ . ((j p =(_>") 

jjlSUI (_y3 a1 I n-v^l (_pj 5Jl>-Ij £lLjcj(JI (ji (_jJI Liiaji (Jj^jjj ^ • "■^' (jjjLfliI 
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si ill I iiLi iSjUI jI QjjJl jl (s.^5tj>JI jl (JSLjJI (2>^ LoLXJ d 1^". . ,.^j ,d , ,.^i 
((_2) S^Ltuxj ijJjjalu 3 ^ t;^" : 1 1 3i:aj(JI ji /n I ri->JLa . L^ ^l^^Jl 3-ojL2^ o^^-*! 
^ • "■-" (j-«3-II iJ^L>- L^jjalu (_j^l 5^1 1 ril,l (_gjL<jij ((j) (j— «j— II (j-« 5^p^ (_y3 
c- I ^ .^ I = (_a) jjjjLill ^1 ^ j" 'I til! j (j-oj i3^j_cuJI .U , ,.j" /|^i ji-" '^-J' _s^ 

5^j.jv i_^ cCbtJ (Jj/Lj/I (_yk: liilij ,5Ual ,,.ll 3jjj,|jJ| 4^j^|j ^iLo'b/l ^| 

(ji (_yJI (J_i^^ 4_Laj _ r-j-^jCm (_gl _ J-jLo tt Vi I II (_yl^ iijjjtll,l /<^ I ii->JI 

c- 1 ^.^ I = (_2) a . ,,^\ jjjjLail x-iiaitj SiSLo -^jl-^ ■ ■■ (_yl^ «LLiaL<jiJI aI i n-val 

j" J "^ ** ''^-•-SJiil <liajJL2JI jLi-u-a JLjJljtll jjjjLSJI IjUfc ajj-'iml joJ . (2(j 

IjL^j ."iJl itl (j-^L<u tixj^aj ^'-•-^ ' "'J*'"'^ L^ *l^^l 3 ^jl ^ ^ J ,^;^ j^Li 
jja_<jijl LfcLjiji (_y^l S-u^jiJI 1^ I III III (j-o 1£LuI£LlI,I ^jijJLv p3-"' j j ^-^ ' ^ ^ 

LbLjjjLa iiiJjjejj <ti«j>o 5^ 4_i^^Jj (jl (_yJI iJluu /n i n-v (_p (ji (__)l3_p^l (j^A^*- 
4£j.:>JI (_yl^ jj-al2jj 3j^j.^ i^i - Kinematical ^jSLuLcJj^ (jmiii (_yl^ ^jLJLa. 
ijjjjalu l^<j<i-v aI I ii-v'^lj ijJ^ia'i/La . L^ 4jJl:>J,I S^iU (_>I=jjuJI qj^ ,\^n'a 

(j^ I L^jiLsol jl I j""'j ' '■ j-a^^ j-i* I jj** 4_L>-jL>JI (_jjill j-jjLj (_pj . L^l jij 

siLSJj (j-« ' ^aj"" 2 A^j^uAl (jLs i(j\AA oL>ol (_y3 i^j-LM (_jii^l I jl p I ii-»Jl 
(JjiLc l_<kj_LJLj jaJ La <iILiu (_5-ij3 jjj ij o" i n a JjJij>o ^1 r-Ll:>o ji I j • "■^' 
(j-Lilji!Li iJIjjJljsJI (siaJI (J-iJiJ (_y3 I < I iilj IjLsol ^jijJLv jja_ii J_2J .(_j^jL>- 

(^ I iM ^_^ Li>. <d I iiL>J1j ^jj>-2\ S^^Liitil lj_^_-4_a 3JJ tt I I ^ t J 

Isaac (jJJj_LJ 3^1* ijjI pjLj « j-j—Lj "dLJajl JiiJ Jj (_yi^ ii±uJl:>JI /oJjlII 

^j-u^Vl » ^cJijiJI 4jL;^ (jjJj ^ jJiiJ 1 687 j^LtJI ^ . ( 1 727 _ 1 642) Newton 

J-aLSLlII JSLj^Jlj j^LtJI jLL^I (_yk: (^>l5e^ »3j.j_,Utl arti.iUn ^Luioljpl 
4Sj.r>JI (j^lj^ I oji II V uSjjjiLj i±jjJi:>JI jaLiJI (j i "ilj 4_iSLujiM^I »u_)jiill 

^j^^-^l I II II ^j ^ ^ jj_a ^' '^" ' '■' tjl J^-» J Cji "j ~ ^ ^* * ^ i"''o" ^1 ^j^' 

aI^^I Ar y III i>j-Aj (_J jJlj d—LiisUj CjIjJl^j I 1--'^ ij-^'^l 4_iLj, ja^j^j <lji^ 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

JLaj^VI (_yl^ i_ajLJu 4JL^j (oiaJI |j"i"' i'^ JL=>- l5' C3-^ • (*) "-^J-* '— 'J-^JD 
i3^^).ja_L! SJi^lilJI 4_Lulji! <iii3jJI Ajjiau^l ."»! A Ij'^tl ilAir!-' f-^J U'^^^ 

foJ l_« 'p ^^" ' "^ ' t^"^ ^_^ 4SjJ>- jl U^Ss-t-o «UL>- ^_jJ-C (Jiii-1 ^t-a:>- (JS _ I 

i«GJL»^ j-j-jJu ^j-^ cGlIu j-i-oL^ ^ tri->J1 q\ ^jlxj ^1 JJl jj .^^tl) .((Inertia 
'c>^2l\ «-a <■ . . .iLlLj (Momentum cdj-^tlLll 3_l<^^ r^W lt^ >:i^' J^^^-*-« - 2 

,5^JJL1 5j^1 ^L>o1 Aj-uJu ^Jt r^jj^\ ^L>o1 ^J^£LjJ ip t n^^JI ^_^ 5^JJ,1 

d) Lc. Lj_uaJ 1 ^«— *-:3J Cf"^ ^JIJ'-^' Cr^! f^-^' (j t n '^1 iJ-i-^J «bL£j tlAirH ''-'^J 
iLuaj^ /c£L>-l [^jJlj 4-Jjj Mij «LLajJiX. La^^IxSIj Ijio ^Luaj^ ^l^^ V «Lj_L;oljpl 

1 ^ J "' ^ "'^ ?«-* Ujj-Ls i It tlLuJ C_) jL>0 5j^ I 1 ^ '^ * (j-^ t ri"^ JS ^t ^jyi^ t.>^^ 
jjyjljj-l£ (J-l-UJ ^_^ iA-LUOj^lj 4-J^I t rill (jCS>J.>^\ (^1 i/oijLll (j_tAU^_^ij^lLaJl_taJl 

4jjl_ii^^| a^LlJI «L<i^ cr^ "-^^i^-lj '-^-4^J-**-*-"J *^hi>:i^' '^'^J-**^ f^'-^J ij^l^jla 

4_Ljj^j*lJI (JIjIjJl^JIj 4_«^I (JIjIjIS^VIj jIaj"^! SjjLtlil t_ijtljj.l ^j _ R.Hooke dJjjt Cj j_i j j j-Ju (=i=) 

'l5 .' • "*^' '^' t-iia-A L^J-J i-iiJjLJ t4j^liijl tJJ^J-i (j^l^^ (jj.4_ua-c jJ.<i_>iJ t4_al_«jl 4jjaSjI 4jj_ki_LjI *1_LJ 
p '^" CjJ is a _ 4jjij_LLaJ I a aJjuJ 4jSJlI ' 4jji.<i_>J I i-iJjJ ^— 3 4j_i£: j_i j_4 L>-9 t ,_>iajj_«jj I I Jul ^j_a ^jj ajj 

j_yic. t—iLiSLJVIj Ltju-uL) ^jjij-iIaJI AjltJI iiljlh^ jjj tj-jiii x-iLi-aJI (jj-SJI j_^ 3_jL»oVI /<JuJI (j'^IsL.ul 
t>_i 5^>L«JI ^_^ /tiJIjJI jJjJJIj oJljJlAJI 4jj_oL.aj>JI ^_^ Lj-l^ Ijut O^i -Cjjjt^Ulj s.L-c-i-..aJI 

4jSJJ. I 4_iJi_<i_>J I jSijS^uj <lljJii Cjjj a J C^3 lP^tH t3-*-" - - rD^ Tc-nja I t_^ jJ I _ i_3j_*jLli I t_^j_5jju I 

j_Jlc 9 1 1 -LA ^j-a f«-^J-J I (J"^ ' lP^tJ"' ' t3"^ '5 ■ ^ 'j-'* ' ' ' ' ^^ *' I 4-i-LJ I ' ■ij* '^1 1 el "^ '^1 1 jjj^-^ I jjiflj I 

1 '^ * ' 4_ua_«_u jj^ IjLjt )«-«5 t4_i_ul_iSa 4^j jJS 2] iJJjji ^j-* c3^ (*^ jL>JI ^Jtjia i__3Li>. ^j_a /c^jJi 
.5 ;Lj_>JI tJJ aJ-i ^jLa-Cl j_^ jISHj Jtl fcS a f-l JuVI 13-191 CjjLJu 4j_iJj_:*jjI <llaJii CjIjL»o) (j2 1 1 JuJljIu 
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<i_LS_ul£LLa 3J| 4jjjk (_5i^ i_P--^ 'LJ' J-*J 'OJ-^' ''■'^ 4.Sji>- ' ^ .",.',K\ j^p^J-i 

<il»-j^ (_p (_jjiiflj lAjL^ J'-"-"-* ct^ dj^LiJI L^-Lulj^ '-•-pj «LlL>-I jJI L^Ji^ 
1887) CD. Broad jjjj j_uj (_yJjLij |_£)_lL>JiVI (oJjJI i-ajinL"'^ aJlS JlSj 

tfjLji (_jJI (jJ^-U (jjEJJll "iilalj^ (Jj^JJ d-LfljSj 1 I ril I llj 1-«JJJ LxisjX. (1971 _ 

(_y:L!l LSLj-oLbjJI |^jL_^ 4Li^ Ioj JlS (Jj^jJ (jl (_yJI jLiLa i (^Jljill 

(ji (j3jJ-i ai:>-V Ji^j .(__>l3j3l TcJajjJ 5jjL>J,l (—aSljiillj ^ Ual . ..II ~^\ , ii-v.^U 
CjjJL>- L^I (J^LiS (j^ , d U , ,. , ^ «Li^L>- Joj^jjIJ Ltjj 4Sj.j>JI )«_a (J^L«J ^jLlIL>. 
pjj (j-o l(j ' Miit Sjillj I JijiaA Sj^l JLa-o (jlj I Jl»-Ij Pjj (j-O L^i^ J'^?-* L7^ 

Llkjj^:E_a Jj->- (jlaj'ill (j'jj-^ ;>j I j "i r I (_yi ■j^^J f«-I 37!-^-^ o' (1>^ ^LuiS 

(jl£ id^jij.uA\ LdJuJ LS^j 4Sj.j>JI «_a ^jijJLv (J^L«3 L«_Luj .^j no ."ill (J^^>-j 
(jLajJI (j-c. <iJ_Lj(_o jLSLal Tc-j-ibjj (_jJI (jjjj-i /T'-'^*-' •'■^'^^ iSj^l (j^ j^' 

/ d A r< "»■ rt CjLC^j-tuJJ jLj-^JtHJl JlJJlJu 1jLj.u-« ' /^ '.^ * j^^j*^! -*■ '.^ ' '■ jj-« ^^^" ' '■ '■^ 
S^j-JsJI 5-jjlj o" rnl I-. ,,|J^ I jlj . jLli£.VI (_y^ (j.io.'irll Lljo-I I jl liil j^J 

i^Cj-ujj l£jj»ILa ^ I ri-*Jl jjjjjji ^iiLo o'j^ ij-* ALiijjLi lia^l i rrill ^m jl J.S-4J 

JJl_lJ (j-l-3 3_C.Lji JjJlJ^ 4^J.J>JI 4jjIj <l~linl l". I rij'^ I jl Lai iSjjia^ 4ILllj 

^Jj /cJ La 5^^^j_LiA «L^^j_(.uJ fC-tSlLt-u-a i_Laj*. ^^^ ^^jj>. ^_^ ^ t ri^^JI gUjI^ o" ( irl 
diLiJj 3^j.j>JI jljJalj 3^1^", ,,V LjjLjjla JJlisj joJ I !il i(_j^jL>- ^j-o I jj" 

1 it (j-A-lLj-Si-l pjl I n'lll (Jj^Ja (2>^ 3 ij. ,^tl ojui (^p^J-l '*-=^'J 'J^J .3^j_tuJI 

CjI^j^I JjJi^ (_y^ (jtJI JJ' jj'^^ll O^"^ pL^ I jiLail jjLajJIj jikil (jKXI 
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j^^juiJl}\ OJ^' OuOlLujui 1^1^^ 

^^Jt iJ-\£La (j_uL_ul (jjJ-^ fQJJul aL^ .(^^ILaJLl ^La^l ^j-* *^ J LcuTLa CjI^jJI^ jj^L>- 

LaJ-llx-ij «uIxSJ1 7clLi.i-£i_a /q_jJl2j^j^ ^^A^tH 'O^/-^' iS^^ js>^^\ (^4X1 a J-SHJl^ 
3-^-^ QjjJl L«l iSjLa ^j-* f*^ ' H^l 4jjIL::e_J La jl JLfl_a ^_^_A «uIlSJLb . tjJ3^^ L>^ 

• a Sj^l L^JL>tJ ^_7^i «Lc^j_tuJl «lL?tC i (j_uLuJJ ./n t fi'^rU j^^j 2 1 t )Jl>- jl JL2_a 

p t fi ^1 «LIIlS (j-A-J '^ 1 t fi ( 11 jJ-x-ioL^tJ Sj^l jjjjLj^ (3^"^ *^^^Ti-^^-* *(*^ ' 'I'^iJI «UllS 

«LuiL>JI 5j^ (jl cdJi ^-f^ '^rf-^ '^ r^-'^j' ""^^ ' ' j "■■^' ilJLajiJLi u^j^l (_5J-C 
p J i^LflJ,! aj-it f_j li'Clj .4 1 "*( 1 1 x_a JjLjijj _ (j-uta (jl£Lo (_gi (_j^ u3>" lS' - 

^j~i t«» )» ^ t fi*Kj1 ijj-^^ 5j^ CjJL^e-j (( I)) ^ t fi*Kj1 ^jl (^^^p^Jls .LlJLul ^jjL^l 

i ise-i «» ))) /n t fi^Kjl ^2 i«U^Ljim 4_lL4JlJ1 jj-* J^^^iJ * uLv Ji^jj?E_a 1 Ju^ ^1 ^^^jui 

5JjLjil action JLt^'^l q] I jui jj-* tt'Th nlj ki Id /n . ri-»JI (_,lr 5j^ (jj/jLxj (ji 

(jl Ll^ .uiiKj-^l J^ i_j \r J _■ t-^ " (_yl!l 3JLolSL!l i^^Ldl ij-IjtH pLj-^ I JSL* 

3^j-a-t^ (_jj| Ljj_lis_i lilj .(_gj_JajJI (JitJI tliljLsol joia^i (j^ L^l ^ ■-''_' V 
(jl ojt^r (j^ia^ (J-«^ (^1 rLj^ L4JI - -ijt>J liLhi '-^^ - I ' '''1 1^^ (j^ 3 0(jl,l 

, (jj^_u J ^jijJ !->• (_p-« 
j»L«JI d_j_iil.j>JI (jj_iLS (_jJI (jjj-u (Jj^jj (— fljS -' j'^' (jl (jVI * j'-^" ' "'J 
jjJlj t_(5lj£LII Cj^bLi^ , (■> I U , ^ ^ It (jjj>.| 3-«^j3 (_y^ JaliuJI jl) Gravity 
jj^ia i«U^;v jjjG (_^j"i i°:iU jLi^ij qI^j^I ^}^s>- jjJj j-<t2Jlj (j no ."itl J^^ 

al i.i-v^l I 'I I" j_^ l_«jb j-J>i CIjVLsJI i>jUk (j^ 3JU. (J5 (_y^ a^ 3^ (jl 
, AJ^Iu-u^ ' 1^^ (_^ 5^^^_LiA «l^^j_(.uj l^-Sj^j-Ld ijr^J'J *^"' ' "^' Lh* L^Jtix-iJ «o^jj:eIul 

(jl (j^LxJ 3jjl I rrill 4_Loj'i(l (_y^ 3jjl I rrill lIiLvI I nil (j^ (_yjQll jij^ (jJ-lLS (jl 

(_^Jl1I Jo^iJI (J^la (_y3 Sj^l ^J3 (jl (_yji 1'-'^'^ SJl>-Ij SJLv (_y3 (j£L! i(_j.flSLj 

3J)^Lj aLoI ^ . .. ^ I jjjij_j_i Jl^j^ .i^jSjX\ (n I n-»Ju ijjjjxjil f«l I n-»JI J^^ 

: (_yjfc diVjLjij 
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S(j;j^jJ,l /<s.uu>Jlj (jJjjall,! 

^j.j>-] La 5^^ ■ J ' '■■^ * ^^^_A gUjI t fill 5^^1 aJJb C)^^ tjl (3^^-^ cJ-*^ ^ 

Lot .(j^LsJI (_yi L^lj (_^ Sj^l (ji (_,-i-«-j 1_4J) i(jri ■) i°:ill J^^ L^l5j.j>. 

I Likjij^ (J rm I'lll SjjIj (_y3 I". I iijlj I L^jjj Jj (_JJl>-I (J no i"i11 (3jjl ''^J.' iSu 

SjJ_jJI (_^Ll!Lij ijjIjjJI (j-« ''^ '^i/^ cji jT-ljl ital (jjSi (jl Jiijijaj j-Si 
iriiMj! c-j^j^ i_gl 3^j.jji (ji (j^ («^j-" lj-^J • ^i)^j-* uj^ 0' Cy ''^ 'Wi>^ 

Lifcjljul SJjLia (jSLflj 4JI VI iijjjjalu d-jiitjio a\ i n-vi (Jj JaLSJ 3JLijtA A>?-* 
JaLSJ L^l (_jlr Slal i nj t i j*" J^Ljil!! (j^ LuSL^J 4^jjJ 1 1 /^j I U a i , al ,^".1 . 

(jij id_LbS CjI «1j I ii-v i_A|jSJIj (J no |"|1I (ji Q^\jll^\ (jS.4-1 I J-A (_3^J • (J-*^ 
Q^jJlll IJl^J .OJ-LX-l 4_1 dj^Li- <iaJU 3x.j.jjiJ (J no I'lll (J^^v JjJ^ S~5^ ij^ 

(J n Ml II (j-C j>J_«_ij ^Li.aILo i_AjSU (_gjjjJI (jLojJI 7-Liiajl (jSLx-1 iIa-<jijJkl 
Sjill cjl^ _ lil ■ U ^"aj _ I jl itiJliJI jij^ (j^LS I j_;l'' ^ -^ "j (_ylll 3-2j^-LaJLi 

(j-^ I n*Kjl (_^IlL1S (J_Ci3 L>- 3t_a UJ^-Ls i (j_uLuJ (J n i"ill (_^l * tS jS (JS » )JL>tJ (_7^l 

. I 1 j 'J ' 5^1 I nU ^J-a ^t-a Ij inSrj 

I u A -- 1 (_jJLII 5j.2JI (jj-SLj (ji (j-SLflj 2l :(_y3VLs «LlIl1!I a j u -i- 1 1 ijjjlSj 

L^jIjIJl^ (_y^ (JljjJuil jLo^l ihri-toj (j-ujjJuJI J^^ L^ljljLa (_y^ i_^ljSLII 
L^ jsij (_^l 5ji!l L^li (_yji .. .(jlajSl J^^ tfjij-o (_y3 (jiajSl J-0J3j idJ^a. 

JLSj . ^ Jlj in II |_5l S(J2LiLlJI jl) 3_ujUJI I j^.-^j. ,_^jVl ■•■' (_yk: 

SJljtj (j I '"j i-<iJ^ "ijajLlJ (_jJI jjajju i(__)l3j^l I Jui jLjUi-l (_5i^ (J-1?t!-' J-*^ 

■I ^j U a I % .^ 1 «_lj^J I j"!"'^ (JjjLjiI (_5i^ i_ySJ^\ <ijjiL>- III n-rj*^ J 1 ^^ 
«_lj_aj cLLlSLII (JjjLjjiI (_5-i^ J 1 ^11 (_y3 (__>l3j3l L^ ^J^ Lt^' Sj^I III n'^eJij 

ij^pOjVI (J^^^^ J ^'1 tjljj-i 3^p^ I I I ii''e-> (jl ^ 'J^ ' '■ * * ^'•^"' ' "J*^ t ■ 1 ^ 'J * <3l I nil 

hJIjjI J jl Jua (_y3j SjjJa^ 3^j_t^ jj i nj <lJLj ^ Uj . ,. ,"11 ^^^jJiH (jj^Ljil (_5i^ 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

1666 aL«JI oj-ft-c (j_« (2>^ I'll < llj «GJllII (_y^ J-*J (1H5t!-' '*-1-*^ '^ Ij-Aj 

SjJLS I _. I ri -»- I j • "I • "i (_, Ir J .(j\J>JI cdJi (_y3 3.>.LLo Llxjl^ lt-'J' .-<I jU.ll ■ 

. Ajj 27 . 3 (_jJI^;v 4ji»jlll Sjjjill (j^ '(^3^ ^^ ' ■^ Ct^',?^^ Cj-iISj j-aiJI (j'jJ-^ 
(__)IojjiJI (jl "ila /T'Triiilj Ij-^iJ^ '^J'-^ (IA^tH "'j '"'• ' ^ Lr'',?^*' t^J'-^'^ '^'-^ (.3-^ 
j_y^j ."iJOjl LoLc j-iiii^ "^"r I rill (JI^Jo <iJukj (j-a LoLxj ajSJill t-jJoj i^^^L>- 

J^jv 3 mi^LLo ^j U 1 1 3_iSH,l 3_L«.«j>JI f-Lila-l (ji '^j'-i 1682 aUJI ^jj 
J U^tl I >.,^'. j^i ^1 (jJ5;H ''-^'J' 'o^j'^' jJa^ ' ^.^'t Picard jjl£Lu (j-uLjS 
(<s-j jj-oj id-LoiUI "^Lil I ri->- (_j^ j>jiiejl L<i£ (j-^j '^^-J-* 3956 jji ^ ^j^--li 

3_<i_L^ ' . • JJ ' ^"' (jjjL<-oi (_,lr ?-Jj^j^l^ (_yJI sGj^ j^ CjIjI I ii-kJI dJJj jLcl 
(jil (j-SL«_Li i4jl itl (j-SLflj (_gl i'/ I (j_« ^i-J-Ls ^>i^l ^j'A' ' ^J:? OiJ i~"^_i 

.d-Liisjalj 3jjI I III! d_ujL>JI 5^ JlX>-JJ ' .'^J '^"' ' "^ 

l_t^ljXJIj (J II l"l tij ,__)l3j'2l (jl OjLjJl^l (_y3 > I^J (jl (JJ^JJ (_yi^ O^'j 

(J II J Ij dllj-a-ljl iti (_y^ Jj'-'^ i_x5lj£l!l (jij i3_ij^Ljj LlaLflJ JL^I^I (_y3 i"i I in! 



LLail Ijui 4.^;vljJ,j iSjjJa^ i"i I imI i_j£jSLII (j'jj-^ 3^j-<-u (jlj ijjijj (_y3 



(_j_Lc ^^ 'J J i£GLj^_ti_i jl 4_u3j|j_3 (J_«^l (j-a Jl>-Ij "-^i-Jjj (_5-3 (jJ^J-i 7=^?^ 
(_gl (_jlr 'CLu jLvj taj^jua fj!s <iibS J^ clxjl^ ^ Li^ (_gjlj£LII /n i n-^l SIaIjla 
(_y^ (J^_5t!-' 7'-^^ O^J-^' ''Mii .(jjiLjiSl I Juk i_^i^ ' _' I II'*'-' '1-'^ ''-^J'^ 4jaii 

)*_LJj_jJl (jj_lLflJ Lt_»_J a^^c-i i )JL3e_b ^^S^^ U-5-^ *-iJ^^j?eIu,l p i ii*kj1 (jl oLul 

ijJu-aJ,! (j^ JjioJI J-Jj-l L«-JJ ^ -^ a I r," Sjill jl 3 al Ull jji (_yi«j (_g jJI (_, I ii'stil 
, 5jJ_J j_A cflt-L Jv (j_a ^^^^1 ^J^^>' <^ j'T h1 tt> Jl 1 4S^j.:>Jl I /« I ^" cLi_LX-i3 ^ JLA (jlj 
(JitJI iJllljLsol joii^l iaL«JI d_uiL>JI (_p3_)i '— ^J 'J-^ U^'j^ CjUjJ Ij^J 
' 1 j^'J ''"''^ (jr^ I-*-* »1 I iillj (jlajjl /<uis (_gjJlj i4j;vjj,l cdJj (_y3 (_yJU^_LiJI 

.i±jjJi:>JI jal«JI i^ul (j-o J.>-lj (jjjLflJ 
d_Lj_ilj^ j J 1 1^"' (_5i^ cr*^ oW 'LuJi^>JI (_5-3 <ijL:tj| (jJ^-jJ (_fljQjj<l JiSj 

ijj^jVI (_y3 3jljl <1 I III! a1 I il-v'^l d_U jLv j_uLj (_jJI <ijL>-lj '' ''^* "J '^^J JJ ' '"^"'^ 
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t ijLl^eJj ^ I ri'^. jJS ^t ^_^1 ^^JtJ ^_^IlJlj 'J ^^' 4S^J.JV 1 . ^ J . ^ ^ ( (Sl^SJl «OjL>. 

x_tIaJLi I jui .(_j irio I'iill Alikill (_^ ijjji.'i/l aI iri-vli/l J^ 3 ' Ij ' La Jo- (_yJI 

. 4 < J I ri II sLsLiIal (_jJI «jjiaJI (Ji>- jj(j I'lll jsjjjilo (Jj^Ja (j-*^ • '^^i>-?-'^ ' J 
CjLji JjlII (2>^ (a^LLlI (jjjjiaJI Aj_pl J?-'" ij^'^ (<— ij^ ml'i) i—iljio Jjl i«_u^j 
J_t2 (jj^>_Li^ t_jlj_SJi,l I jUk (_^ jiLs JlSj h^jJ>~^\ t_(jjLSll (_y^ S^JiitixJll 
I j « '" ^ l_^\ 'LuIJlJI Sjjj-^Ij .iIjjISjJ (_, I ri tj-aJI I—S^jjiLlAJI j<S-AJj-li (IP^tH 

(_ji^ xuus^^ CjIjVjjJI (j^j^Lo ' MC" |_2^L<i^ i—ilj-S^ (_jJI (j^ I'^ull (jj-^l (_5-3 

L^ljj^ '"•■-"' I '^"' (_jjJl <ijjj^pSjVI i_jjjL2Jil tjj-^' \j~it ji^ji joj .jLo^u ijj^ 

(^^ JJJ-J 'Lj-cl—Li^ jL<u3l (_5-^ 3Jj.<i:>J,l sUSlill i_jJjL2JilS i5j_ifcu ^jj ' ■-' 
|j_i j—L^-al I jLjij I IjJlJLJo i_ilj_2_oj ij-:''-* <-jlj-2-4S u^j^l (J^^v CjIjI Juo 

(>u^Lj jj>o i^j-^i (jr^ ' 1 999 aUJI ^jj (j-o (jj; i':nllj «_<jLiII (_y^ <13>LLI 

' _ • J j 1 1 (_,_Li3Lj^l jL^.j>JI (_y^ (j-«-^ ^1 i'L^J-ij ijj SjjjLsJI (_>^j-3 jJJlJ 

J^LiJ,! (J^ (_y^ >rf-?^' aIJlJt" miV S-Lliijelll 2lj^jJ^\ j^\ Jl3 cIjjKjJ 

1 1 I a J i/<s_ki.cl 3^J ' 1 j .' ' ""^J^ UV^'^?^' ^iSLi (j3jJ-i (cluil Jl^J .al 1 n-vVI 
i4-lLlL-^JI 4.uiJlJ^JI ^^J^laj^_^ LUajf /lutLui i^^lLlIL^ IS^jISLls jj^^laj ^_^ <j^Lui 
SIjI pljJL>-l J-Aj (S-ka-C^I tfJLjsol (»Ji^ (<s-J .Cjl—LoiaLj^l (j-« lS>^' Pjt>^J 

i—il I ri-»-» I j "'I i3_«_o^l 5--uLj}jiill isjLSLal I j"-^l"^l 3_I1jl3 2 jj^Ljj 

(J^jJI d_2jj_la j>l «i ml (J_i i(<s_<-uVI I JUfc <lla_tj joJ (jlj i«(J^oiJlj (JjiaLfljJI 

. ^ '-^ Fluxional Method 

»1 olr (jl dJa^V (_y-iJT V| "-7 ^'t I" -- < U . ^ 1 J 'jtA^ 4jLjiLiJI ^ A" ^"t J . 42jj1^ ^1 ^^' ■^ Method (I =i=) 
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q^^|juulaJ| ijjivJI /Knl III" i^Ijjld 

4lLLaljt-A t2>^w4-l L^-i-a M^ tji ^ ^ J M J * , ^ 1 1 iLufcLu-a 2 Cjl oj t n"^ ^j-* '^^^->- Jr^^ 
5j_Lt_A-i3 * ) Jl>. t_^^^ L«_a lJlIJj ^_^-Aj i4_Li2j Jijj?E_a ^jlS ^ Li^ «Lj_uj_^ 5jj_x-£U 

d I .^ "»■ rt 4_La t 'j"'^"* ^1 (2>^L^ t^^JJi J^^>iii (2P_5tH LA-*-* Ct^J . Clt J tt- j 1 (J:?t-« 

(j-\_LjLJ 4 1 S Ml a (_jj| (jVI j_Ii_uJj .(J^lSHjl diSLJuXJ 4"ij I m"i i-j-'^^J La Ij^jfcJ 
tiJjjrelLJ dJU j JUu tiJj3 aj i«LLL«_a 4_u J_i_a «Lc^j_(.uJ )t_SJLa jj_* ^''-^ *' ^ t n"^ jLtALA 
^_^ 5 .J I U 1 1 3_LSLj_al_LjjJI i^^jLiII (jl Ji^^LJ i3_u jLv 3^j-a jjj'Lj tl-i^ 
(jl jji . >L3jJi,l 5-fljJi^ jl I ria x_a <tiaL«j (_ya^jijJL». I^lot'ii nl (_ylll tiUj LaLxJ 

SHjIj S^JLflJI (^ S^JJll Sjill dul^^jLJLj. x_<i£ . L>jii<" ^^ii^f (j^l SJSUuil 
j-JLu Sjjill (jLa (jj^oj «_a Lai . I^K 3_lL4jl!I J^li- oLsoVI (_y3j jl Jl^II f_^ 

(jl 4_Lic. (jL^ liJJjJ .3_LjiL>JI i_y2J^ J^-^ ' .'.< '".' 'j''^' (jr^ j'j-<"^W 
_ ^JJ-1 03"^ L.<iS _ (_3J>J1j . ^jj>-] (_^1 ^ l-^*^ ' (j_a L-dlLl^tJ CjLc^j_i_u »_a jj_aljtjj 
3 1 -a- < llj 3_Llkja_LII 5-g.j I rill ^ "J j ■^ " 3_iSLLaLbj 3 K mi a (J^ (_y^ ' ■ 1 1^ ". l_u| 
I "'J '^^ 1 jlj . JUitlllj 3 .J. ,^tl 3jLc. (_y3 3JSLiiuJi,l aJJt (jl Tc-usljj ,3jt;^^lll 
'^Ij -3^^^' (_jlr ijjjjtjj V f«ij I ri-»Jl (jLa iSjij liia 3Ji:>J (_y^ LaL^j Lujiiijl 
d_4J (J rMl°l ' ^j J ' ^ " CxjlS I 1 J " 'Lu-aj *>^ lJI ij^^^ pj I ii-»Jl TtJjLJ UJl>-I 
1 JLA «Lc^j_j_u (_^1 ^j3-*-* O' (j-^^-^ (lA-J^-a Jl^^Ij jljL.fl_aj (j■^_»_a Jl^vIj ^L>tjl 
<ijj^Jij(_y3 oJJljvj (j3jJ-i «L3j^ La (_yji L^jjjlj^j jajjiLail eJJt JfLa ...^ i ii-»Jl 
.|_j^jJl sLSj^Js d-»lu ,^ ^ I ji j« '^11 (_y3 (_yjiLLLa^LIl t_il I ii->- jl (Jj^oLflUJl (jx. 
(jj^jjj iSjJJjij^j 4Ti Mia L^jSL! i<tiia (j^ (slaJl \jJt (_y3 'j j-^ 4^ (jl£ «_iLaJLj 

i ll ( n^^ jJb (3^^-^ Lt^^J (ci^ Sjj-x-o (jr^ JL>-j_a (3-*-*^ (jT^ ' ^* T^ L^'-^l 3-*^ 

(_yjULVI i_a5jjiLuiJl ajuL^ljua (_aj_iij| I jut (_j^ sLcjIJj L^jj iJjsISIIIIj JjiaLijJl 
JU (_y3 (jl^ JIjls. >Lij i(l7l6 _ 1646) Leibniz G.W -^ILyJ /nl^jlj"*^ j.jjJu^s>. 

^j cLcj t II 11 (_^ ^j-iijjl Cj 21 Jm_a t il i ii"v ^"'-^ ■ --Ij ' (jJ^-4-i (^Lc r'L^-La jjj^_u 

, J , U I ^ " 1 1 4 I's i"i a (jjiSLc I j 'J^*"' «LlSLii^ (jl (j^jjij (Jj^ (j^ i\ oUll (jSLj 
.OjLaC (_y^ (_p3^i£il <iil3jjl (J J I nil jOJ-ujJ IjLjfc (JS i-iJjjl i^JJl 3-<k (j^^J-l 
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(j-<_oGj JjjLj (.3^ aJjLj (j^jjuj_uill 'J j-^ Cjj,Sjj '^1^11 (.3-^ (1P-5t!-' ?-i>-y 
^1^11 < " 1 1 J u -^ 1 1 J ij_i^ (j-^'^l oj-^' lt^ pi jjVI Sjl>- '"•■^-- . «l2jjij (JLiSlj 
SJLa^UI 3 joUII tiiljLsoVI 3j>-Lj/ I'.lii'i'tl i3jj_iL>iJl ,^^3 ^ «Li^ cu^i f_j-ii\ 

\j "i I -»ol (_y^ ' ^ a J " (J_aLSlLllj (Jj^Lallll i— il i n-*- (_jli>- .'Lujjj'^l SjLill (_yJI 

1 749) S.P. De Laplace (_>u^l jV jj j-i^y ui— *tH-" ' '. ^ aj " . .. j 1— «— ij 

liJ^LsVl 4^j^)) «LiL;^(_y^ 3.<i4l,l 4JU^It_^j.uij LcuJj^tjj^j-bi .rtlU (1827. 

.((JUla-^U SulLbelJI 2U;JiiJI»j ((JUl^VI 

L^j! ^\ it_^ljSLll 3^j^ ^Jsi p>»->II (_yji 3.<ji=jl3 SJSLiJ, (jj,>LiV (_>:3>«J 

j_yJLk Jijj^jl i_jj.5c_lII (jJ^-U JLlaIj jLiI Jl^j . LoLxj joJaUlo JS i"i t liJjjelu V 

j^Lc aJU-t-Loj ^1^^ JMi- i>-jj ij;_>:i<UI o' (jrll ( 1 742 _ 1 656) E. Hally 

4j^ jj^ilbej L^Ljjj, I 1 j '_^ I jjlS , d ^ , , ,.ja J^JiJ (<U ijj>-VI [j^ LxjijL>-l jj>-Lu 

aI I ri-vj Sii^lj i-djli II 3 K Mil (_gjJL». (J^ (_yJI «L«i«JI (Jj^jiu /sJ .(jjSLlI jLl^I 

«_L4J joJ I Jlj* (ji J-J-C .(_, I il'v » II l«_U^jJI (JJJL^ I _i I i|->- I j 'j ' L<4-l3 <— liLalu 

■ ^ ' ^ ' L4_j_3 t tSI^SJl 3*_uiJ^ * )jL>tJ jjfc JL^I p^-uDj-a cL>JL«_a ^j-* (J-"^l-l^ 

tjlj "l M l 1 1 ^ji^JS- (_y^ pj^jjl (ji TC-liajl «L>JL«Jl,l ojji (_y^J .^_y±A-UJ^\ (Ji^J 

Jj_2jla (j-A^Lj IjLA (_5-^J • 'rH^iJ'^ ^ "■■-" -> -» '^J** -i^JiJ (J:! •(*^',>-^ "^ l_r*"jj 
3J| J J I II (j I II ->>J (jLoi (jj-iueS <Ij«L>- (jjj^ijV 3jjJiu (jLSj nJjSJI J_'^" • "t 
-■■ "^ '^ * ^^\1 ^i^jjuj ^4^ JlAI lilt, I ^Lka_ul aJl^j ' 1^ .-^"itl Lai i «Lj_a^j?E_u I ^^SJI 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

4^j.:>JI oJiA (jLa (jVI Lol iaLjl!! 4jjiL>JI uj"'^ ^ j ^"' ^-4^J o-" ^ 3* j. ""^"' ^ 

(3^1 jallajil 3j_L4-« 5jj-i-3 j>J-A i^CLo^Liji (ji^ <ijtjljJI SJj'iil J.>-l jjIUj L^I J 

« tl _i 1 r (jj*>p ct^' ^>^' CjLoLcjJI (j^ 

(JjjJjIjjI «IjJ I— xS_jS J^^J (2>C (_p3l^^Il£U LcuJJ^ (j^ 4_u^^ O'-i'Jj'j ',>-'^^^?^! 

(_,<lrill (_flJ^I 1846 aUJI (_y^j ,2lujL>JI Q^JLSJ Sjl^UJI «tj$j^ (_y^^Jj 

sLjej-o ct^ HJi^ ''^^^ d^^-i) 'OJ-*^ J-^J i-T^J^I I J-** 4j1j S<i_i dJLv (_^Li^l 

(jl f" (j f Jj (.5-3 J ii'lriil il J l^tll di!i i.\ n\c (»^iJ V I JI4J .(_yjjJ_Lill (3 ' 'I'^l 

(jlS^ .^ ^ja \ <:Lu^Lj CjLcLu^ L^Li<2J t(jjSjl IjUb cLo^lo^ i_kJiiIol (j3^ 
.aJLlII IJl^ (<ii«JI (j-tuj (Jjijsj, IjLlal d-Liisu^l *Lj^_uiII (3-'jiJ 
4 J I ri jV-iLLimj <ijjj.^SjlS Sjlil (»^i^ jjLj r-jjoj (jl ^'j;'-^^^ (j-« u'^J 
(j-<_ilj^ (_yjiLiiaj (j^lj^ ^-'^J cj-'l 3*J'^"^ •— ^'■M^J i(_3 I 'I'll lAjk (.yS Laj-lcj 
Cj^Ijjj . I _; 'j ^j I JLi (_^ JJI L^JU^j L^a-Lsoj <tSjLaJ| sUxisLpI L^Haj (_y3 ij^JJ-i 
(jl C^l JlI LJUojI (j^ (_jll'°:injjj (jl^ .J-aVl IjLjfc ^J^iaX^ *Mj«JI Jij^-v 
»_ci5jlj .|_3j3jJI (CJ-aSiLI <icL»iai-l (j£LxJj pLijjVI jLjjlj (Ji I U « . "--» ^l^^il 
, cLaJLjvj jLiJI ' l'^ « ' '-^ (j^J 4j ' 'iS<ll 4^^L«Ju (_>^L>JI (_yii5lj^l (jjjLflJI (JjjJ 
^.^ial Lx-Lu i4_uLl<ijSJI j_i^Ll«JI (JJjJjji ^^^ (_y2jj_uiJI (JjjLji 'ill (j jUj I J j.^Ii i j 

4^j^l (>u SiijIjJI Jl»-jI Jl2^ t^bljLa Lol .(jjj^'CII «LjLuI (j^I-^ (jij-ajtA 

Jijjvjj (Jjj ' 'iSLa liJj^lS jj.u.<^.-v p-LLalLj/l (OJ .(_yjj.^Sjl jLlIII CjjJ->-j "i^^l 
/<s_Ii.cl (j_o d-LLisLflj CjVjLjla (_y3 sjjiaJlj 4 j ' njULLimj <ijjj.^SL!l jjil^IaJI 
. ^Li^l 4 ^ 'I U" ^ 4£LLaJ| jjj^ f-:!-*^ O' '"'".'"' I 't^Hi>:!^' iJ-"JI ■— 'Ij"^?^! 
i_!j^lj - I jj J ■-'II 'l-y^^ '*Ll<ijSjI aLoI IJljjla Ij ' "J a (Jj^JaJI JJ-JJ Ji^J 
t(jl III "t^ ijUJj-aHll JajioLcil 3j-^' W^l ll>^ ^LUiS . i^jJI 3jjLai.VI (»^i-«JI 
I - 1 1 , ^ 1 V I J L^l^j-"ii nlj S^m x_a (.y^sJI (jjSLu (J 'H ' 'I \j!£i (J^L«3 4_ii^ Cu^j!Si 

(^^ 4_j_Lc. LoljJ (jlS (jl JlJLo iL^l^^jJilLo »ljii" I "Ij L^Liiij (jjjI^jsJI SjL^jiJ 

g-l I i^alj r-LvjJIj jUejill (Jjo^ (j-a sLlLajlII 4jL>-Lu:vI j_uJiJ sLaojtxJI 'jj«ll 
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tfJLik Cj_iIS . 4jijJ^Ij j jal ^»n cLul JljJI (Jl's I'l^lj jj U « 1 1 j jj^iiJI j j U ^" j 
/<u .(_gjjiilll (JjjLji^I (_jJI J ^" ■-'"' <1j1<j^ ^js>- l^AJ i<Luj^.j>o aL>JI lIiuI jlJI 

(_yj| 4 I rij I ri-^l (jjL«J,l (JJj:»IlJ TcaLsJI j<si:>JI j<uJ-2JI (jLtujVLl J-fu^l (jl JlJLo 

I « '1^ I L^Vj:>iJJ jljJll JljloJa (JLJuJ i_2jL«Ji,l (j-« i_pL* •^•^f^'-^J (— iijej /<si:>JI 

jai^ (_aLLa£.l (j^ f-j'j-I' LT-^^i>" I'Uiill rj^ LxJiU _ Alchemy jiljoji.iil jf 
4jj1 t fill r-jj-Jl jJjj_Ld i^j^ ^ J '-^j '-^ ^j J . .. . 1 1 •Jl^^la ' ^ .".C" , ,. * ^_^ jjl /c-i:?e_uj1 

.CjjJ,! (j^ ct^'^' ?rj-^ "iJLa-j iiij li_jSlj£jl cjI£jl»-j 

j<iS_i I JLilo L^Lc J.t.-v _ jiljoj I nil ji _ »Llo-iSLU ,__>iaJ^j(JI (Jj^IaJI Jlil^pJI 

jjLti! ^LlajSJI (3i>^ clS^j^ i3_LLiij.^l cjljjj-allllj cjLalj.^1 (2>« iJ^L* 

sLajSLII (_yk: CtJUjji (_ylll SjlirJi-JI j[£La'!^l ojui jjj| iiiuji^l /oJjlII t_i^j-i 
4ji^| 3 oK (jAj iPhlogiston tjj" .n-vjlrill S^^SLa i±jjJl:>JI /sIaJI j.u^^ ^JS: 
(J^ (j^ i-L!j "i i"i a «(_,_<Ii (j^IL<jt^j_LiJlj .jj',^'^'-"^' J I "^U i"ill jl jLiJI (_5-i-«J 
. L^LaL>- (j-« CjljJLill (__>^^ijtl<j< I J (jiilS'ij ^3',/^' (j-* ^-uLl^jSJI CjLilaJiJI 
Sj_L>. 2I jsjLjfcj 'Jt^" I j .>.« 1 (_y3j (J;4^ al ifi-v.^1 (_).ii*J (j^ ^jj)"iMi-v^iaJI jIJlS^j 
jt «L_«_a (J-4JU i>^^Llia_a jj_* J J '-^ '^ ■ J ■ ■■■^ * J"-"^ L)3^ Jl^J ijjLijjIIj Jil 4jLJj_i_u 

JJ. Becher j-Ju-i-i (jLa^ /<s_ufojj (jLuU'^l 3^t;^:tl alx^ Jl^ i4.jj<Lj<i ^\c 
^^j . ( 1 724 _ 1 660) E.G. Stahl Jlni ^j^^ cI^lu^jI ^Oj^j ( 1 682 _ 1 635) 

J "1 «1 I I jJOILoVlj f_yjus[jj^\ jOJJiSIlII (j-O LikLjl LJLJLa I CjLjLaLsJu (JjjjJG 

(jl^iajl 4ibjL>JI sLlajSjI ^I sLv (_j^i^»- .(jJ^J-i dUJ-uij jjL'sJJI (j-* I j '"^ t (_jjJI 

Cjlj;_lSLII (jl t_jjLalJI 4J c^La (1794 _ 1743) Lavoisier d_ujl^V ohs^ 

•XJJ^ (Jj 1 1 1 j ' " 7r>^ ^jj"i I ri-v^iaJI Q^ I 1 j ' j J (Jij V La^Il>-l I jl JJ'-' ' ..j.^tlj 
7c_jiaj (ji (Jja _ ^ j""lj . j3l_>i^»-"^l *L(j| i-liJJJ «I^4JI (j-« LoJie-i.^ Ijljtio (jJ 
(_y3 CjJLaj I Jui (ji (_jJI _ dJLUI i_jjlj_u3 5Li>- (j^ 'LJ'^ ''-^'j-^ 4 J I iitj^All SjjiJI 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

l_5J_jJ_>ijVI (<sJL«JI (_i_lilIlSlj .f^jlL>LJ jl (J riKTt LoJlJI^ ujj JJ>J 3JL>- (_p 

tfJLji (_y^ o-^'-*-'^' -J ,^-^" |_^jj| jLiJI jjl (1804 . 1733) Priestely (_, 1" ,,ij^ 
j^JliJUi iS^LUI ol3L>JiVI cJl^j ^^^\ t^Lui^l JJ5=:iJI 1754 j»LiJI 

' ' I "^ J j ^-^ (ji JlIo i3jjijjiil,l L^ljLsol ulijjj».|j ijiUaJI (jLjLAAil \jjt (_y3 

(jqj^jJl I rij*^ (jl^ . I 543 aIjlII K(Sjj1 <1 I ritl Cjlj^l jj'jj-^" L>"-5^^J^-i^ I— iLjS 4^^ 

(_^l tfLiUJVI ' " • ■^ I J Slj^j 3_iiLj 4_lSLJj ((jO^llII «LoLc. Jljlj iijj (<sJ liJI jjl 
cQjJljsJI i_JaJI (»J-Lc (_jJI I JLjJL>- LSj^Ja (Jjijj /<uJl2JI i_jiaJI u^i^ ij^j^l 
L&JLjj^^ILi (_5-'^J S^lj-u 4jjLo 1 ^ ' . --» J 7i-j^ I'lTill CjLlLa^ (j-* JtA^' ^ ' " ■-' ' ' 

^ dril-^ . 1 537 aUJI LjJUajLi IjjLi 3j(^Lv ^ 4J liLl<j| (Jj^j i LuiJji (_y^ 
LkLjjji (_yj-II (jri Mi^l (_, 1 r 7i-j^ I'll" II Jj^l^^ Fabrizzi (_gj_jjjL3 ^ j ■ ^ ' ^ 
js_lJj l)"-^ iSjjj'ill CjLal_<j_ca jj.^ ^^ i'' (_g_^j^L3 j_iij L<iJLp.j 1(J^^-l11 i nj*^ 

3_LSLiiuJi,l i> jui ' ^^1" I Ij jLi jj^ i_JaJI 3.jjilj jJ ljjJL>iJl (j^j (J->-aj ^ lt^j'-* 

«Lj_i^LiJ jaiaJI liiLu *J-^ '-^''-*:j! '-^^^'^ Lr^^ iSjj^jJI Sjjjiil djLfuSLj 7^j.st^ 

Paracelsus q^j "i I j '"bW i^jLm-o-iJI tjL^ ic^^l dilj (_y^ -(jr^l fn iri-*JI 
^UJI Ij-^uj^.^ JjL. 3jcoLv ^ t-JaU ijLl^lj^lL i^UI (1541 . 1493) 

<ixiLaJI (JliLHi-iaJll ^<-*^ Ji^J iiJ:jjJl:>JI i_JaJI 5jj3 (_y^ jJ»-VI jji jojiLtuJ i I 526 

(J-aLso -^ j 1 » _. t jjjjjjJI 3_c.L£ (_y^ 4"ijlU aLoI jLlII L^j^ (JjlJuIj 4.4jJl2JI 

Tcjs- y \ I «Lt_il3 JJ-* (^^^ Lt^J !5^j_*IIiLj_a cL»_j_LLaJI 3t_a jj_aijtjjlj «L4-lJ^l * uSJ\ 

J_jJL2IL1Ij si J J I ri IIj J-ja- I rill (j-« "-j-J^J I J^J->^ (_y3 j<uiL-U Jl^ l(jJJJ_lilJI 
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sLSjjiiSlj I ,-^j,^-^ i( 1 895 _ 1 822) L. Pasteur j-lLjjLi (j-uj^J t_JaJI (_yl^ L5j>iJ' 

j.4^1 (_yJI (1723 _ 1632) A. Leeuvenhoek liJj-^JjLJ (j^IaJI Jj^jj (ji J-Lo 
jLLa (_gl iLijjjLjsJI jaLtJI 4J.».j^ i_p-4-! (_j^l <iji>JI jsjLjfc (_5-3j . (i— ijSjjij^^SjH) 
pjj_ijl Cj1jL>ij1 lIJI^ 'J '"-^ *_i_uLiJl ^^^j_^l «Ljl^ Ct-^ J '"-^ jjjj^LtoiJl Q^-^1 

aLtll SLpJI ^Ir (2>^ ^Ltii3 TtJI ...^j^jajJI lIiLcjISLIIj Lj^pSLillj dilj i'ii-»Jlj 

Cjuj-lia_u «LlxIdLjj CjLcLlx-oj 1 t n < ni ^2>^ t m^II ^^^j_^1 CjuL^ -"^^ J ■"■ (J:>-1 
(_y3 JLila-VI t_il I ri-»-j ^ I .^^Vl jjj j2>^ ^t '^"a I L^jJI Loj 4jjIj^I 5-mJ '(jllj 

.lIiLljIsLj^Li L^ 4^^Lc.V 3_ijii^^l SLpJI Ajlr 

jaLiil jUalS 'Cuusj^^ i(^^jj 4jjJaj <ijjiij ii±jjJi:>JI joIjlII ^j->- (_7^ (j-*;!-* 
. LaLxj d"« 'U .^1 (_jIL>- i(_j.<iIL>JI (_jS_ulSLjJ,l (_yJVI r'ijJiUI (_gl i/<sJL«lI_5 

(JI^j^jLsj (jjj^jJLtuai J or jL^lj 5Jlj-2^ La jSLifuj 3_iSLiJl£LJ,l tr^l^ j^j 

5j_la_i (_5-^>»Jl p I rr ->JI (_jJI ljj_!i_i .3_j_5_Lj>JI A J 1 < 1 1 jljlj (a^Lj^j (_y3jL<fcj 
SjJiill (jja «L2jjItA iJlije-Li-a I i_^^ iZj-aLu i4_iSLulSLLa 4JI 4 rir^^ (_gi <ijSLulSLLa 
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<y£.^lj jjjjLtoiJv j(l L^J^ 1-4-1 5Li:>J1 ^j-Al^Ii J^ J^ ' "'^" (3^^-^ (^ L)-*J * *~>-^'J 

Tz-ijus] (jl Jljlj 4 joUII 3Jj_(J,l L&jjja 5j^jj>JI AjiaJI vLpJ i^ILlIj o i"iJ <1ILi£ 

. JLl>-^I ^-flj^iaj (_y^jjLl,l t-LjcJJI (jlj-i^ joiaJI 

JaljJejVlj (_, <iUII (_3 I " 'II CjLlIllI, (J-olSJI JLlLoVI (_5-i*J I l j ' ^ ^^l-^"tl (jlSj 

; Lxjfcj Vi 1(_j£LuI£LlI,I j_. . ,.^"tl LjIjLj 1 1 j"'*^ , ^ "a j ;. , ^ ^^ LoLu 
' >■ J "C " j2>-o I j^"" Ijij La I.J I ri t S-pJI cjLcjI£LII (_y3 3_uL«JI (__)l=l^p£l _ 

((4jjj;»- 5j^)) Jj3-* Lt^'^' (1>^'^' o' (.t-'-*t!^ '^iJrP^' cfi-^' O^'wH^' "-*' 
(j-o ejj-s^^ i5Llj>JI cJijLlijJ (J_oLSLlJil tftljlj 4_ji 4jjjj>JI jjiLkiil joiaJj 

4^jJlj (_y^>»Jl (j-^LSL!l ■ ul A"^l _ ^iiLo _ jj-jj Lx-« 'ijjLj.4jSjjj_uiII cjI^JJ,! 
(_,_L«_j IJLjij . »lj 1 .1 II (_j I r SjLsJI SJ-LjJIj SjijLJI 3-1lJI (_y3 4ILilj 'Gjlj.^ 
(j-<_ilj^ (jij ^—LJ Li-o_LSjj^-LflJ I jjil^IaJlj <lx»-^^;LiII jjil^IaJI (j\j LcLLi2jl 

r- j ' " i-a^Lli-l (_,-i-tj Lflju iS-uliJI (j^Jlj^ (j^ 1 3"'*^.'^-^ ct^ ' ^h^" ^j^| 

"^ j ' -I * ■ ^ J '"■ t J^^t ^^S_J 4 4_uLui_jS^j^^-LAJI A^^Lul ^:-4^ [j^ 4_L>.^^^_uJl i^^Ltjl 

(_y^ 3_j^^_Aj^ 4 J <i (^1 «lI (j_<ulII) j_yjLajJI J .^i«tl j^l jjjjLjiI (_ji^ itcjjLlII 

(') Mi<i ij . L^i^tj SjLo (_yii5L<ij 4jG V (_jiill >Lj.<^p3j3t!^' I— s^Ljej i(j\jjL>JI 

U, dil jJI J-oLj (_gi _ (_yjl jJI (jLLajjjj/VI r- 3 '" (JW ^iJrP^' Lf>2J' jl '^"'i 
(_jj_2j| ijJIjjl (_y^ Ljj_Ljij (jl (jSlxJ (aJ (j-aj - IjjiUlj fjJs jl L^ii-lj CjJL:eJ 
/c LljI ^ Jj 0"^— *J -" 3 '^ * ** n t"ill It uuj ' ^ j^ Tc-iio^ l_4-« i«L_j^_L>JI 

jL-aJl 3jjI (j^ ( 1 832 _ 1 769) G. Cauvier -ija^j^ ZJ3^ 'Wi • ciuJi^l 

(-1 ''■^'- »l (_ajLk>j (<si^) LL».jJj-ujiii!l (<si^ js^Li J.2^ .4jjjj>JI (_JjiII (__)l3ji 
3j_2JI (J-«-C jLial (j-^J /«! 1 .1 -»JI (j-^ J .>.«tl J .^a (j3 n_gjLjaj V Lli^ "'jj 
(jl 4J IJlJJ 13JLlJ,I S^m AUaJ (_^l «Lc.L>.jlj ^QjLjiala jLitSl (j,-ij>J 4jjj^I 

(jLs 1 i it (j_o i^-Ljj^Ljj 4_LSL<i i_2j_«j (jl <ijjjLaj j .>.«tl ctiJij ^j^ js^i'^l 

.(jjL^I Tc-jj t irill ^ci^ (_j 1 11 1 iij-a (j_a 4_u^jS 
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^LLI i^JJI jji (1878 _ 1813) C. Bernard jljjj j^ iiujLj.JI Lp-^^j-cuAJI 
. 5-.t--y.Lu."La 5 J.».j^ cLjjUi^ (_gjjiajLll ^ iri-»JI j»LiS j ••■■^j^ Inner Environment 

Cljljj iTjUlj-pJIj jjLujVLi ^j-oUJI SjJaLJI ^Jji^-itll S-jliljJI 4lhJI (_y^ 
d-j-LiJI i_3jjJa (j^ ^M ^" , ,.VI jj^ LLui (_gjLjj L^Iajaj i^jJI j-A ijLsJI ajJI 

i_aj_«j (jJ 1_LJ| (_gi iJ_ol£iI,l jUaVI (_y^ ojj-^ U^'j^' (j-* *j^ ij^ SJlaLs. 

I". 1 o'v "i I III IJlSLa .SLpJI (»^i-«J (_gj jij-iiil I (JjjLj/3| 4_uLj.4jSjjj_uiII A^iaJI 
.i±uJl:>JI joiaJI (J-*-^ Ct^ '— ^J'^'j I j"j i ^ ** u^lj^^l^ i_JaJI (»^i^ 
(_, I r 5Lj^>JI SjjiLli (jjjjjij (_gjJI iaL«JI Ll».^^^I /nir (_y^ 3_uLiJI Lai 
Ch. Darwin (jjjlj jJjLiuHJ jjU'tt SjjJiaJ L4J Lit».LLi Jl^s ii^IojVI ■> t-- ■ ■■ 
Uj_^j 4^1 oLuKJI SI Mi'it LjL LJI ljjiii;i~t c^jLxbj jy^ ( 1 882 . 1 809) 
ijji ijLjj itj-xx^ jllSjuJI 4j»-jjJ Lljj L^ _ ' ' '^"' I."" ''•^jj • L-i^ji^J-Jlj L^L^j 
I l^jMi <u!l SrL>^VI f>iJI (jrll p>iJI (j-« (J21IJ (OJ Sjo-I^I 3-lL>JI cuI J Lu^VI 

(jL<jij"^l <— i2j joiiila i_ijjjj ji (J I III I iTi (_yJI ^ j" ~ (_y^ I Lxa-^jj 1 n'^j Lijej^_iIjJ 
d-j-LjJI )«_a lJiAIlII <1jJ| iJjjJo (j^ idilji mil (j^j^La j-a^ JS i"i1 i<ilA£ (_^^ 

(jJLLj (ji «LJl_Ju (j_o IjLjij .TT li^^Ll tL2jJI (j^SLJ SLpJI (J^i (j-o p ^ j . ^ 1 1 j 

(_jj| I j _;'"--' I " (_jjiiflj i(_jJ_«JI (J I II I 1 11" II (j^ 5jjl J (_y3 SLpJI (Jl's i"ii )«-J-*>- 

(jjy^ljj ^ ' ^ ^"' L<i£ i<ijjLc, V I lj_ji-ij Vji 4jJ| (J^I^^ t3i>^ il>^ L<kjj^L>- 

.LiuJL>jl /cijul (j I iM 
4_lL^1 <i miVI iLfljLLaJI jojkjj-ii '(jjljl-i i_>^ OJt>:!-" 'L^-J-la jjU"tl (__^ji 
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(_yjjijj| Jl4aJI (_y3 (^La^l (j^Li-j f.\Juu^\ tjl^i-l) j<u-uLi Sij^^jdl (c^j^jj^/jJ,!)) 
JL^^ ^ L-usj-,^^ 5-i-^UJI ol3L>J,)/lj oLaLo^VI j J ( 1 802 . 1 73 1 ) 

J J ^*''' SjJ-l-^ /C-i-u^ "^ *^ .Uti J^.u(_a)) ^lj_ULJ 5JlJ_u£1^ t tlxl .«Lj^j>iJ1 ^Lx-iDj'^l 

( 1 829 _ 1 744) J. Lamarck tiJjLoV jjLv (jjjb jJjLij j_i^L»_o e^>litj 

5jLl>-^1 <U^_lia_ul ^_^-A)) «GjjJiaj ^jl tiluj^e-j ij^laHJl j^^j-iJ ^Jj 1-^ 'll JLuL_u2lj 
I j ^^'- iL^Vh fjJt (Jj i«l_j^_uill x_a ^oj- I M M (_ylll - (jVI (_yl>-j _ L^IjLlo (_y3 
A La- I ri iVLj 4 J q Mil La ij^al j^l (j-«-Liaj L^l .iJliLaLual Vj ■ " ' 1 1--' ■-"- ' 5iJ 

^ * J ■' f'J-'-^ u^ 3-Jl-SLo j.ji-'iil \jjt • _ ■ j"j .sLpJI (<sij(J (_y^jJj <i"i I iitVl 

. . . Jlju Jj-jJ (sJ d-Liisj 2 1 SjjSiillj dji^j^ Sjlj.j>JI ijjjli (j-<->- Sj-iLiJI JJ .^ «tl 

jj_JJ 4_uLuMSjjj_Lill ' Ujl^*..!! J_L^ 4_L>.^J_Lij1 a J U n ^_^ijUljl AjL-flUjl _ 2 

w*-. (oiiJI (3'-^ ?'J tjj'^ji " JJ • ..^"tl ^jji js>-\ Jajjj (_gl _ 3 

AJ_Lc J_lLl-U _ 4-AjLi^^1 4jLjJL1X-1 - LflUjL:>ij1 ^QiAJI (3 t II I t t^j" ( 111 IjlS-f^ 

.sLpJI 

j^;a_i I j J « ' " f_y^ (_Jjj>-3l (_yjk J^"i-a-"i1 d.uLjij'^l diLjiljjJI VI ijjj jaJj 
(JLljj '^-S r-jJ-LJ (ji L&Ltu^ i<ijjLj^j iJ:jjJL>JI jslaJI (J-tuJ CjLlIlLo tLflHal 
4_«^ljjj <ij|jj_j_<ij ' ^ a J 1 1 Ijtjij .(_jJIjJLI,I jj_LiJkl 4.^»-Lj>o jj-o ' j ; ^ '■^ ' 

cjLuIjjJI vIjLjJLSLJuLi (_,_L«Ji,l (_gj_i_L>>JVI i-aj i n Ijiill 4iji:aj , d'l^j ^Uj 
:(_^LlJI ^:^l ^ aU^ (1998 . 1909) ^djJ Lu^' .aa^Lu^VI 

J^J 3^j.^>. (J^ J J iiiiil (_yl^ IJljII li^p- (j-a IjjLS (lAirH O^ '-^1 O^'j" 

aIjlJt" ml (jl JjLSJI (_>:=ljJiaVI Ji«JI i_>-a^l-y (j-ll iS-aliall 3-lojjij«JI iTjI J 
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La LojJ ' '' •'^ "'^ ' (jl (3^L«-i UJi (_5i^ ijLjJ,l '-ij^L>- (j-a (_>l3l^^Ilcl £L<»J (Jjk 0^3 

. ((JLpJIj jJl^I ^ i_al^ jJlS (_yk: 

ij-iSi-C (j_aLiLll (jj_SJI (_y^ (jAjjjjJjJIj (jijiM ^.11 1 ^"1 « ^ jji I jtjfc (jlSj 
dil J r^LjjJl (jLSLal IjJlSI f«-^! -"^ J^ I iijJlJj^j (_gjJLaVj j-u^VjJj T-LoJjjk 

jjj,l_j_2_LI x-tisLi. »(_, Ml (J^J i(_yjLc. 3.^ ,UII ^^ *(_yji< ^^-S ipljLiJIj (Oji^JI 
jj_Lj j_5cjill I nlr (jj i"ij 1 n Ll^jjj (_^l diSj^iSl (2>^ 3-il>-"^I (_5-3j i/ajjiSHJIj 
ip-L»IL>-Vlj (jjiiill I .--»j .^-^ 4_uLjijVI LliLjdjjJI t—iLaj-al (jl (Jj . jsiaJI 

1 j -^. 1^1 ^/^ > i(iljJ_Lil| 3J^_LO (_gjLjiJ 3Jj_(X-i jjiliJu (_^jljjiaJI aLsJI ja^ilju 
(j^ lilljij isu^-uill (3j^ 5JjJxJ j-iliJI LnJJJ '^i5^' ' j"' ''J. "j ''ri-'^SL?-" 

L^j.^ (.T-"-^ 'J ''•■ ** (j-aLiJI OJ-2JI ijl^lo xJjI i_5Jl!I (<sI:>JI jji I jui (jl^ 
(j_a j^'j J '"-^ ^«_i_uuJl (jj^l ^jjLd^ Jt^ljjl (_>-=>jl ij^l «LSj^)-Ld (J 11 1" ^ ' ^j'^ 

.(1857 _ 1798) A. Comte clu^ i-,,,i-vjf ,^,^j.A!l Ijui jUoJ (_y^ Ij^^i.tf 

4J I jL±a njLjijVI IJlC La L*-La--v 4_ujSL!l j^il^IaJI i_»^j" I II J (<ii«JI (j I II 1 (_jlj 
(J-ljJljvIjJLj 1Jlj.<Uj tjl^ .(_^_<UJiJl (j I II ill jJ_<wS_i (_^^ Ujji^j-U^ *_<Cl:>Ji, u /cJutJl 

(_yi (jJoLS j_& (Jj iSJlJj_3 3.j>JL«j3 (_yjj r-LljEJ Vj IjiJ^^ (jinl (jl I iilVl (jl 
I '1 \j Tr, . .. I j ^ ,':."\ 1 (jij>. iS^Lc {j\^\^2l I jl 11' *-u^xj idjLjiJIj (jl^jjsJI (^i^l^a 
-I jj J ■^ tl »l Ml ll (_jJI iJl^Jj^S Lcj I J ^ .".S (J;*-l (j-aj .(jjijLjtjJIj ^Li^JI (_^l 
^j_u_ai2J (jyi^ J I ^" ^" <^ 4Lfl(jjL:>jl /cJjlII r* (j ' 1 * )«_<Cl:>ii,l (j_ujjkj (_^^l «Ll^l_<dj*. 21 1 

1 j "'I 1 1 3 ; '"I *"j I 3 l"l -i~^ 3_1jLj CjL^^^ (j_a I 3 ij ' La Jjiajij jjil^liJI 
ijLtjjLj>JI J i^»tl «L2j^Ja i^jjaj^-i^LLJll Vj 4_iJjji5UI V sUjLxis^l iLoj^JaJI 
L^^ LaL^-i i«Li^L<Cl^*- ii 1 J /^ 1 J 1^ 1 1 ^j_ojJj «Li^L<Cl^*- ii 1 ^UJ-lAJI (jl , (_^_«_iJa jJ 1 
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q^^^juulaJI ijjivJI ft»nl III" i^Ijjld 

jf S-jjL-Lx-jiJI jl 3_LjLj).j_flJI jT 3_iSLLi!l j-AljiiJI ^j^i-Vl ^ji^xil o^jSJ 

i4jj^IjjJ| s;ljJ_LiiJ|j 1£LliI£LJLI JjJc*. ^Ijl LiJI 1 1\ -^\) ; tj , L^JejjLj jj-a 4_Ll«^ 
r-Jj-c-LlI L^JIj («JL«JI (3-'jiJ L>"'J (.7-^ '— 'W-'^W>^' o' j-^ ij'^'^' ^ *-. "^■' '■^^^^J^J 
ijj_ij^ (j-^ • ^ 1 ^ ** J J ' -^ "' (_5-SL! 4_<jiljJ (_p 4jJlL>iJ (jl (^yijjj (_5 JlII (JiLaVI 
(3;uJaj (jLfl LdJjJ i ljLji«j ^^S^l 3-1^ Liij- V I J ^IjtAstl jJLj jtjij Lij£ i^^p^l 

f_jj\ pi o"i >^Lj J '-^J (j-Jj Ijolr Lx-Jkj jf Ij-^Iija Ja^ ^ t-^ »j Ji^j _ (JSVI 

(Jj^j jjjuLj (j-a ^L>.j . (Sociology Lp-jJjj r .ij-m) pLill^-VI plr ■> I U . ^ ^ ^Ir 
431 JLj («jL3 ^LOa-'l^l fj^ (jf a^JJ (1917- 1 858) E. Durkheim f^\£ jjj 
JJLc ij-c i±L- -a -Lj (jl «i_JLc.j ij^T /oJl^ (_^l L^j^ 4^jLiuj V jjil^Ji (jj/jJljj 

jl 4_ljLc. ijJLui (jjijjj .SJl;»-1j 4i^ L^ 3j_jklJa JS jjl jSjj T'ljJ u>j-&l^li 
1 J ~ I '' JjLSiJ (jl LLik: S-i^Uls-Vl 3j_alJiJLi SisU-Vl J-*jSo jj^J iL^JJt 
LaL<U t La iLajAaj L^ <:Li^L4li>-l Sj^Ua JS ^Lj I'l i ri<i i Jl2^ . L^Imjisj Li^Ij 
j_yi 3_Lj>.jJ_jjjJl SJjLJil JU.jLi LtJjja tjl5 4J'!^ iji^tll 4jjjjJ1 t!Lajhji[£ 
J^\j~La Ijj '^'' LcJlS (jlS jj LiS !«_<iIL>Ji,l (_jJI jJijJl f_^JjLA^ ipL<iIi>-Vl (oi^ 

. 5 <i-r I ri ra oJj>~j f_^ *Liia£.^l 

L&Lii^l (_y:i!l SjlsjJIj SLpJl A>1^ sGJj^l |_5JJ1 AjLfllll (_yJI jjju ilj 
_ j_<ii.c «_<jiLlJl _ ' . '^ .^-^tl (jj^l L*!! J jjl J^>o 1 1 j-^j^jj • "■^H jH>^ j^ls 
(^Lial cjLj/Ijj i«_a I . --» J . ^ -^ ^ _" ^ « 1 1 jl.^j>Jl Ll>.^jj I ri*^ (^y^ Laj I'liS Ji^jiuj 
jj-b (_^»-a^ J5 (jl JjLHI -AjJlj^j (1885 _ 1801) J. MuUer jJj^ ij-^Ljfc_« 

.<Ljli i_j I ri'>Jl ^J-1.1 (j^ jJijJl ' ^J ' ^.' tIjL-ul I ri-vVI (j-« l'^'''* IJl>-1j LcjJ 

j_ij^ JLlLai njUli ^ (j" 1 -V JLjvj (.3-^Jl i«l-<iJ^m 4_lUj(Ji,1 j-aLcJ,! ^^U" tj 
p Ir (jriMii iWundt ijjj^j Fechner jJitSj Helmholtz (jn" ]j(jtt\^j Weber 

CJj til" nj ,^^J J^ ' '"^ jJ-oAlIl fcJ^ JULJ Ll_l^ 7r w fO t t L^jj^l^jSj t tilt ^jL?t_a 

I— aj I iilj*^ )(_a Cjj^Ijj (_yl>- I ISj^ij l^pLsol (_jJI LuLii (j^ L«j^.jj/ 4ijj>Jl aJ-it 
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(<s_Li i^jLlo)) AjI:;^^ (1910 . 1842) W.James ij^j-a^^ (oJj JIjIjJI t^^l 

^_y T J J t-i /nUS (jjiAill (<si^ (JjLuJ <lJLi jji^ '^^^J ' 1890 aL«JI jjL-iiJI "^ ..A "11 
^_^_ILI1j 'J '"■ ^ jt_j_uLLl1 ^^^j_^l La^^.j>o1 ^_7^i (j-oiilll /qJjlI 4_u_aj>ijl «Lj_u^jj?Elij1 

tiJiJI (_j^ (_y^jjiil (jjiAill jol^ lj_ji-ij 1 1 "^i 'j'^_i J-y^-^J (j-i-uislj sUS^LjiJ 

l_Jji!lj Qj^" I ri-^^laJI i_^l>. j^jja j\ Sj^ (_gl (j^ 4i2ILcuJ,l 4_iSLuL«JjSL!l 4Sj.j>JI 
dJLajJlJ Aj-ikLia (j-o LcLlJ (jjuiill («i^ (__>.aijej (jiiLlJ . . . 4_uLiJlj ^Jj^pjl 

jjjtiJI jJjS Laj 3-l1SL!I (^jjjuiillj (_ji;elll (_y^^lj 5-JLiJj f I rilljIiJl LjVlj 7-J>II 

aj-x-it d nj I . ^ 1 1 £GLl!l1x-> l!l<jJl:>JI jal«JI (j i n i jj^ JjLillj Ti^J^il i_W^?^W 

L-L£3_il9 l4 jj J^>»-J' L^J-^' ^ J 3 -^ * f^ J J T '^ J '"'^ jt_*-oi_IiJl ^^^j_5JI ^i <u^ 

Herbart .J cjjLijjSi tjl &jj . lU.'-^lj .(_j.4JL^I (_,SLuLSLJLl jj i^'W >LLij 

LSLoLSLps p Ir ojiLj o^ i>^^ u-^ t«^ 3^La^ SJjLa^ ( 1 84 1 _ 1 776) 

SjiLLJI "ijLp. jl 431 jj Jj^l Jjatj |_5?) tjlU _."... .VI j-^la (_^ ^Lfl iJi«Jl 
j__)^J)^^j_ij 1 ^^ * ■ * 1 Mt" I fia ((j_aAlIl ^ilc «LaL^lj jj_aAIJl L^l t'fiS" f ftV 4 Ij f ft^S 
(jL^J .sLj-lIsLj^I (j-Ljlj_SJI ^^ » _' 'J <ijLJlSLalj (J-Sj«JI 4_uSiLa (j^ 4_ijLcaLi!l 
^\1 ^" , ..I (jLS I 1 3 " 4_JI "-IiLljI jji JlSjlII jL^j>JI Ijui (j^ CjjLij_& i^Jut 

: J^2j Jj rf^^l *JLaJI ^jit^ jLili jjjuMj*. (j! (271 ^^ 1 1965 t5j-Al_iJI t4_ujjJI 5 .'-^ ^^tl jl j tjjLjjjLll 
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q^^^juulaJI ijjivJI /Knl III" i^Ijjld 

(1936 - 1849) I. Pavlov e^jJLsL (jLLl ^^r^±^\ ^<JL»JI oLtjt j_a L^jt^iaJ 
. tij I 'ill (_7-l^ o'^Tp^'j (jLcuJ"^l (_yi (^jJaJj (_^l S-cuSLxlil S-ilaj-iiJI (JLtaVI 



(JjLflj ^\S^ i3_i_ojji^ 5-iJl I iiiVl (»jl«JI pj>^ ^>-^' J-* pL<i^^l ^Ir (jl 

_ (_j.^L<iIL>-VI (j I " '11 (JjLuJ ^^ 'i_H^ {oJjlII (j "I '1 4 J ' 'I'lu sUJ-J-iJI ^-^J 

liLI jj . Jj-flJI I-L!j 1 ( " !"'-»- J J jl ld_UJ^J d J , ^ J , ^ -^ ^^iiSal Jji (jjlAill joi^ 

jjLjj5_2JI ji tLj_il ' 'I tVI jijiaJI LiL^a Lu* ^ ..A'.llj c-L<ii>.VI ^^^ olr (jl (JI-2j 

«_<j/Ll!l tJj-2JI (_y3 djaj^oLLlI Li^LcaJ (_^i^ «jjiaJI «LaJlj . L^Ljj^ (jl jiill 
I j '' j^ *> ' ^ I" -^ ^ < sLuLxjij'^l AjiaJI aLoI (Jj^JaJI tcHAjI (_ajS 7c_u3jj j_<ii^ 
L^LaS) ^ " a " " J d Vi . ,,\ ^^^ itjialj^ (_pj>oj iSj^LlaJI (siaJI 5j_ujiXJ (jjaiHJ 
i_35tJ=-J _ LxiaJi J ■'"'" )(_<-uLlII (jj-^' Ji^^ J^J . 4ILLa-^j «i"i ' " il (Jlj-J 'LlaUI 
sQjLoijVI j»jl«JI (j^ (_Jjj>-i pjj a aI ,':. I c-l ,i"-^VIj ^ ..A'.tl ^^^'"^^l (jl 'U^tl 
i(jjtSjLo (JjL^ ;«— a JljJljsJI 4_ijj_l3 jsJ <"'jo i " ajI JlJ (_5i^ \l ,^"aVI pUS 
!".-»- J I ^ I J '^ ' "I J • " ^1 \l .^" aVI L^_(_aj 5-ml J "I II Ajlr p j^ (iLSlLjilj 

(__>ia_«_i (_yi "-^Lj ^'-d-J— 'W ij-l < " ' "J l_Laj_Uila I ^ j a ' I olr Lj^ I jJLjsJ I 

7c_JjLlII 'LjJI (j^ ' U .~,.K\\j TcJjLlil LflSlj d-flj^J jj_ikLLa QjjLjr'iinlj i<icj^ 
I j . ...Ai j^Jl^jJI «I-»-jJ jj'^'^ f*-' <1jjLjijVI A^iaJI (jl 7r_(je.i.oj • j=-ll • • -(.Jj-jSLlI 
(^^ I 3"'"'.'' ' " 'i::ai^ ^K '"la (Jilfl-i Jl>- (_5JIj ' ^ J * J .' (*_5-^' l-^jj-^' Ct^' 

TcJLlS-llj joJjJI (_3 "I 1 f_^\ 4_L<iIIlo AjUS L^li iJjIIjjI L^AJ IQjJ^ijuAl (Jj-ciflJI 

. Lulj aJl2jJI (j^ jij^^ JlcI^I ^.Sj^Ja L^Lol 

(j-<_ilj^ ' . ' '' j" ' "„' o' '-^JJt^'JI («ij>JI (3-"-^ p-LLaHijil (_Jjj>-'ill 4_L>-L(JI (j-aj 
jl «LuLj.4jSjjj_i^ '^jSl'^ *lj-<-u I Ji^^^l I Jui jjil^Ja (oSL>iJ CjUjJajj (__)l3j|j^j 
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i"ij nil 1^1 L>^j)>' III il 

3 _i 1 < II 4^jjLji,l 3 « J _■ I-" (_yJI cGjJiJ (_gi ii±jjJl:>JI /<Jl«JI Lxa-^j o"i i n il 

(^Ji-j-uJI «.j.j>JI jjl-^ ' " (_p (J^L>- <Gjj^ ijjjlS I L^l jijklj L<kjjjL>-j L^l ol I riaj 

(_j_Lc JaLS-cJI i«_Li5jJ L^_Lj_i_«jj L^j^li (_jJI l-'^'> r'LljtJj (Jj-ciiill Ijui ijji 
<i J ^ . ,. "i llj , I ^ ... I i±uJL>iil /qJjlJI -iI^" ■! <— iijS LLaLal Tciiajl Jl^ .i_^j^^j>JI 

_ J:JtjJ,l i>j-aj _ «LojjSij i±jJji:>JI /sJjlII ?-Li L4JI i Cj LjjIs Ijp I Vjl LdJLlii 
La ^ 1 J "t (ji J ol_JJ 1 1 j "«!' TT 1 iri'llj L4I0 t-llj-jSVI (_y3 (^jIaJI |_gjl jTl 

d JJJJ-3 AJ_Lc (_yji d—JjioLjJ-II A J 1 <ll jjl (_yi^ . IjtJ* (_5-3 tl—J^Jjill "ijjllj 

(3;LiLslII iJ^^-flJ "-^^^^ i_JL^ itf Ijibtx jjj J j^Lill ^jj '^ ' (_yJ-«3 Formal Sciences 
(jj<lj_>JI 5jL^_Jo (j-C. «_ajjJi,l «_i^jJI ciije-U Ij (»>L»JI 4£lla L^l , j J -1 . ^ 1 1 ■ 

aj Ull (_yjij Informative Science 3_jjLi.VI (»>L«JI LajJjj CjLjjiabplj .«U^ 

IjLjfc .<1jjL<jij"^I jOJ 3jjjJ>JI jOJ d_uLL4jSjjj_uiJI A^iaJI (_yjfc Lf>^ CjLCjJiJa^ 

«Lj_a^_4_JLjLj Nj , ^ ^ t I J . l_^_^^_i^^_a 4_j_a^_4_^ «L>-jjJ L«_u ^^ ^ 1-^ ' ' ' t^jSaJ] 

i.MiLuj S-LajjjjJI S^jjj '(.5-i-«i.' (si«JI 4.<4SLaj i^jJI Jl^?J.' 3< Ml Generality 
JLlSjiHIu \j . ^ ^ 1 1 j , ^<jrtT~ill 'Ls-jJ )«-o Ij I ii'vr (_gl I'llai 1 njll 'l^jJ )«-o uJijia 
ajl<ll 3.ji^ iS^JlSJ,! (_y3 »L}jiill LlxJl^ I j-^ .5i£.LiII (J^I^jlIIj <Ijlj_LilI,l S^^iiS 

J_«.5c^ i(jl£Ulj o'-">" (jr^ ^-^'-^^ 3_iS1jjjj^KJI siLjj-Lill fjjijj^a i3jjLo.VI 
IjLLsl - 1 jj J ■^ II (j-ulj^ cjjLiS i3jjLi>.VI (»^i»JI u~ Ml (JL=?-« -J '^1 1--' II (oJLc 

(_,J.C (JjJoJj id_Laj.«^ ^^iiS'^l fjJt «u^_uiJI (j-ulj^ i/oLlII joJLlI nJjSJI I JL^ 
HjjJ^-'al jaLiJI pjj-^ (_p Lgjl <il I ii<ij ^ 1 1 ii'i jjlj Jj^i^ ijsiaJI (JliLcjjij^ (Jjija^ 

./oJLlII iJUb (jx. jLii-VLj » I U , >,~ CUja\^[ja 

(_j_Lc 5jJ_2JI L^jJI CLlojuus] (_yl!l S^m 4JI .S^m .^j-x-a (j-a Jl^cI Lcjjiaj^ 

dj-aHiJLI 4joUII j_)l3jj^lj(j^ljill ' ^j'>-i jjij Jlj^Ls iSLpJI (—fljUijj ALiiJI 
/«JL*JI t4_L.4JL>JI 4_iLui-LLII d-j-^lj TiLjiajl Loj . L^^Lkijj SLpJI 3j^Ukj 
dcLu-J *Ij>^I o^ ( 1 953 . 1 89 1 ) H. Reichenbach j-LlijIj JiU ^Ljj^l 
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Lx-Lu I Laj-jj/Li SjuI ^js>- (cSLaj <ijJji^^i»Si jsi^ (Jj I Ljjv^^^lA! Ljjlj^ I olr 

3_L^I 3_'j .:^ «ll SjUI jji SjUI (j-o IjJl^c-o LclLLS VI Lp.^3^1 /oSLjso V 

t»lj I ri II (_jlr S-pJI J-J^J 2_pJI SjUI JxjiuJ »Lj}jlill (j\jlj^ (2>^ H _. I ri-^ 

(j-uljill x_o (_gj_tuJ (_yjJI (j-uljill cdJj 4.x^ljJ C7^ 'rt^^^rt^' j ' ^" "' Lx-Lu 
4j;>. jJj^Lil I (j^ljill (3^aJj (ji (_5-«-J-y (^LlII-JJ <1jj>JI CjLIjISJI (_^i^ <ijJU_)'-LiJI 
LljvjJj-ljJI JLcLtuJj . I 3"^ "J •I'^J I 3" ■> ' I.I ri'i's't (_7^i^»- «Luuj_Lill (j^ljilu 

'1-^ ^ • "_' (_y^>JI ^ ' 11-^ la 5-uLj}jiill (j^JljiU »1 m"ii III liiLjj V L^l I juk (_,lr 

I J-SLik . ' J ^ « " 1 1 (j_a JJJ-o J-A CJ JjeJ La . «L»-jL>- (_Jj.j>o LiS dii-l J (_fjj>o 
(jLLcj_<tJ>JLI (jLjLikj .^jjLjjuSjj^-uill AjiaJI x_a ^j^jJj^lJI a^UI (J^lSIO 

SjLoLsJI iSjUll (»jl^ 3^JJ13C^ IjLA ^ijJS-l q\ (jSLs-l <Lt>.^J-LiIlj «LuLL<ljSjJ^_LflJI 

t5_LJl I II "tVI Aj I < II 3.^j_4.ja_a (_,-<kj SjlILjJI 5_c.jx^>J,I (JjLSj (_^I iSj^Ij 

iLL»-^^;Lillj tLuijSJIj ?u^_uiJI (j-ulj^ ^ ■-i'^" (jls I Jl^cIj Jl^^I L^jjiaj^ 
(jj_iL2J Lisj (J.C (j_« ■l'^ -^ "■ J (j'^-^ (ji I II tVI (_5i^ j _■ 1-^ '"' !«_iLaJu CxjlS (jlj 
(j-<_ilj_SJ I ^ °i J I 3 ■^ ''I l-^j jsjLiia^i i^jjj (j-<->-J i(_yJU_)_LiJI aI I ii-val Jaj-ajji 

fjJl i_aLia_Lj (jlj jjV 3_uLuiJVI jjil^IbJLi 4J3U.VI Ja-I (j^j . Lo.^^^1 

(_JJj_flJI (_j.x.jJI j_<fcljji JjLLLj '"'I jj I--' ' jl (__>Ioj|j_3 jl (j-<_il^ ijJI jj I JUk 
.cLuLuijVI a^JjlII ijJt eJJt^ i«L>oljjj iG^iixjj «G^i£Ltijj i«_L<i3ij (_jjLx^>Jlj 
' J ^ « "' |_gj"i I II I L-«_iJ A J I < 1 1 (_j.fliiJcil r-jjOJI IjLjfc (ji el l^^\t ^ (jSjjJJ 
(_yilaJLa jjjjj LUajI 4\jl1j i L^JLSj (_gj;" i m a (_y^ (_, i nSr TTJ'J^ '^'j:? L^jj^j^ 
(iLjj-uilLa .(J^al (_5i^ (_jSji nM^I (<sij>JI j j '-^ ' " (j-o _ aJL21II |_gj"i 1 n a r-jjQj 
liJI jjl Lls-jJj^lJI |»JlSj 'l^jJ LljlSj hIojjijI L^jjiaj^j Lajiij a^LlII j^\ 
iJSlj (JSl L^JlSj 3-»-jJ 4jJ1jjiJVI ajLlIIj , JLS^I L^jjjaj^ jj'i/ lj_u^ (J^l 
Jju (_j^^l j_iil^l3 CjI JLl2ju (_p 4u^\ OjLljlIoIj I L>jS<" juiiil L^jjuajji (j2 
I J-jk (_5-Lc (sJLjlJI (_3 I II t (J'v I'll (jl ^^jJu ^JoJIj .SLpJI jjil^Ii CjI jLji«3 
J^ jj (jr^i-«-^ I Jbvjil jbvl^l ^oiaJI (j^ iJJI JJl uIjjLj 5^^ (_yJI ^^^] ijjxil}\ 

(_y^ «Lj_cu.fl_Lll j-iiljJaJI (_5-l>- j-iiljiiJI j-jL<-u ^LsJIjlaj ^u^-loJI (_jJI a^UI 
(jLS (_g JJI Jlj>-jJ,I (oJLlJI (j_a jUal (_y^ i*Lj_^_ui!l «LiLlj '"'I -»l'-^ '^ "j JjJl>- 
p I ^ 11 ' " « ' J J ' ^ " j^\—LaS 4_11 (j_a ^Q_c^^l (jy-LC LjvLj>tJ jj.j:e_l ^ Lcjj i"i a 
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Sj^JiJ JjjLjtlll «bvj(_yl^j i*lj_)-J-^' '^jj-^^' iS^^ T"^-^^^ "i"*^^ 'cj*^.!' "M^l 
jjjSljJ iiJiuJlj»JI (oJjlII (j-tuj jLisI CjJJl>- (_yjJlj 7-J^>-LiJi,l (_yl^'2l (Jim 1(2P_5t!-' 

.^LjuVI Llij.J>oi (_jjJI jLJjl Ul\,\ Jtjsol (3^^ 

<L2_Lj <ij«Ja.ajj iLa-L^Dlj d_2j^_L> jojj^Iu iJ:jjJi:>JI joIjl!! (j-tuj Lblj JiSj 
^ ' '--■ I J J J ' ^" (_jJI J Ml 111 4J3 ij^\ ^ l| J ' ^ ' (j-«J ji^^^l (_5-Il j"^?^! (j-* '—''-Pj 
Ct^jJI (_y^ 4J1I jj .^" tl I j^ji ^_^ La j-Lai-l jjl^j i4j.<Jj(JI 3^jj(II 5._,.UI 
/CjLjljIj ^j S t1 4_»_Lj_LiJ jj ' ^" (_^t i«Lflj-JLll pj.x^^_a ^jlj-lL^J (JjjISjljI ^ ...At 
«L4£L>-j joIjlII (_yi^ (j-<i-ufc (_gJJI i±jjJi:>JI joIjlII IjLj^ oj^Ijj La I JLAj . (_yjflj_^_LiJ I 
tTjJl^ jl^j .Determinism 3_i_<iIL>JI Ijlj^ (_gi 4_Laji^ ^-^-i-^j lt-^ "^-^h Cy 
(jl (_j.3 (Lj^jjla) Lxa-^j <i"ii 11 tij (uji^^j) Lj^^^LsjI IjLj^ 4j<iUI1 «Ll<u1:>JI 
_ «G1 JL>-) jLoi-aj Q^SJl 4jlj_i1d _ (_^.^jj_uiJ1 .i^.>-^l «bt_j_LLiJ jj ' ^" (_^1 t Jl>.1j 

3J_lSj Cj_iLS (J_i i/<s_L«JI i^^iLj^ (j-* iJlj^ A>?-* i-i!l jiJI <ijjjIl:>JI ijS^ («J 

I jLjfc (j^J '"^1 ijj-'^^^ (_, < I lij 1 ^^ l"i i a Lajui iLujJu Cj^jJI (_y^J I Jj^** 3~>i 

«U^ j_i^ La IJL&j .(_^,.4i«JI 3i>^' J'>^ Axljiil tiJUJ,! L»iaj| LiJLso liJIij 
aJJt jl£jjVI 5Ia2Jj ijjyJjl j^j' 3ia-aJ (j-a Ji«il JjV 4JI ^Ijls jLijj J^K 
(jl 4_Llc:j (jLuijVI (_yk: ^.^a Jl3 (jlSLI LiV^j 3.5iLII 3j.<il^l I Jlj^ (_^ 
/<sJj i»l 1 <1l (j-al I ji£L<fc . I JljI I 'i j mi /n 1 < "ij Vij 3x.j.Aa SjjI J (_y3 JJJJ 
(JS i^j^ ^j^j^] (^^jJul (jLj Lxiaj) 1^ 1 1 II (Jj (jjjL.u'^l (_^_A «Ll<C1:>iJ1 (jLj I j .^"n * 

(jji^'^ ^j.^L^ill /oJjJI I a I .<>^tl-tl ija:;lUll 4.1j2-J| ^^^^l 3iaL<UI 
4jji:1j»JI ljLj^(JIij ojJiiill <_aji4!l I JLji(_yJI (jjiL.o'^l ijJI j(j^ jjLJI ,jj^Ja]l 

Sjjjiilll ^ ^jA--tl (jjjLjia (_yi «Ll«I1:>JI dlL^^LtJIj i(_yjj^jjtlll L*L>J.I jjk Liiajl 

cjLjjJiJJI (_^l LjJjj^j (_^ LijJLuj i_5 JJI Jij^^l Ij-dl L^jl jLijj J^J^ 

(39) 
. L^ji^: LLaS^^ (_y^J 4_ujJj<JI 

JLp-^JI j_u(II -iJl-iJ 4j.<CbKjl 'Jlj^ ijJIjjTsLJjiJI /nil II Jl^I IJLii(J5(_yJI 

(j_a jqJulII 4_jLl-i:3l L<l_l^ (Jj-iiiljl /^-^J~i *^^1 tj'j '.^ A^A^Il /cJjtJl (_^1 ^^ I'^^W 
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jljJal Ji^l ^^JS>-2\ «Lp.L(JI (j-oj -3-^' Cf^-^ lj-'! U'^-^ii (j-*J f^t^r I T'L^ (j^l 
i/o_L«JI (j-\_jlj^ jj"'^-'^ ^^'j-'J J .^»tl cdJi (_y^ »l oUII aLoI (_gjLiII 3.J ,UII 

i(j^Li iZuu jj-tiA ui^' i*'-^ o' '^-«^'^>J' (.T-'-*-* (y-^_>*-J l5') L^^^ia-ii 
3 1,^^^ 3_li^>j j_g| ^^^ (JJ.SLII pLiisjl (j^ia-lji II U (3i^) S-jlajji 3^jLi/3j 

SJaj^till LdJj CjJJL>o (ji jLLaj ij<sJL«JI T^Lj (_y^ (_yjj'i/l Siutill <il4i>. sQLiJtJ 
_ 4_i_<iIL>JI (_j_L«jj .joiaJI ^ A .".'C", , ,.j loljjj, V IJljvIj L2j^Ja I'll i n" dji^LiLaJlj 
»1 i I mil ^l^ I 3 'J \'J uijlj-ialj L^^JJJ (oIjlII (j^lj^ sLloj-o^ _ Lxa-^j o"i i n il 

Cj_oI jLo iiLjuL^j^ ji (joLol jl jl^^ jl 1 jj** 3'-^' ^3 i'"" ' ''^^''~' ^j L^ 

■ Jj-r'i I II a oljjjjj ^^Ix-a CjJl>- (_pj i«^l^l (_y^ 3ijLi-iiA liJLui i"i i int 
Ixjj . J^. ^~ . ,.1 1 ^^^ CjjLxj i_£j.u/ Lxj iJli^Lv jjt Lx-4 I 'j^j LjJIb jl ' ''^ ; '" ' "„' 
(_yi U'^-^ "^1 ' ^ " Jj 'J "=1—4-113^ LdJjij i4_i.Ll2j joIjl!! vIjI^jJj .(_yjLtujVlj 

ii_! j£LIIj 3'J^-'^' ct-'-^t!^ "^1 OJ^J^ '^3 iSjjijia"^! cjLl»^u^Li (j^Lijij ja^jj 

jJLilbvl «_Li3j_aj «L^jLu£iA CjJLl ^^"itl ^ i^lj lAtl ^1 ^ _L j tt_ ( ^t3 . 1 0(j '^ * ' 1^ ' "J JfJ 
^1 ,^ ^Vl J I II I iij_a j<s_<fc J .^ « tl LfJJ j ijli 2L>.j (ji (_j^i>- ijs-ikji-liji ' " "' ■-! 1 Jl^ 

cjIjJI (^I «lc.LvjLj (_^I 'Luli *jj • " "' gjj ' 'i'*^ (*4^' "^1 'JL*l».VI I— il I ii-»-j 

3_iSji>JI SiaJI liJIjjl (j^ iJJJt^J (jl I ii'iVl (_yJI iS^jjiil pjj^j^ (J imIj 3^jIj(JI 

_ LLl^j VI (jjSLj V /oJjJla _ iJ^aJI (j^ jjjiJ (jjl JLiIo-VI 3j^ .3_LalSL!l jl 

(j-t-S-Ljl (_^i i-« LajJ (Jj-£2_J t(_j oUtl i^jL-flUlLj J "^ ' ^"' ' " «Q^J_a iuLtoLA (_^-Aj 
(J mt!1 (JjiuuJI j-<k (j-^-fljJI (jl . Lifcljjji (_y3 <ijJI LtLcaj L»i jjiljiiil aJ-it (_y3 

(_^_A L<i_JlJ CjI j (<llj^1 , l-LxiDUj ^qJjlII TC-L-UDi (j■^->- LL»Il« 1 JLA (JS TT u f^ ij 



jK:I (_yi»j I jui jKil jV .^^ioial aiiMli LL_jj^ MSLJ:, ciJUIj (4 = 2 + 2) 

5jj_i^ (_y^ 4_ljLj^_lAJI (j-<_ilj_aJI q£^ j_LiJilII (3^-oi aI^Loj jLlJiLo ciJiLl,! (jl 
_ Lblj Li^ _ jiir^tl (_y^ (_^LLLa>U 5jlr>iLfllll uIjVjUII Oa. cJiii ^jjIsLjj 
, «U_aLlu 4_ujS 4-l< C l>> t"«'r 1 (f^l Jk^ fiL^lLiXl e^ t I'nV^jJ] 5jjj_LiiJl q] 1 JLA ^ i^ o*^ 

_ ^ ■-'••■ I "a I JLj_0 (j_* 3-J_4ll:>JI I " . J ft (jP-II (_5-A ^T!-*^^i>" 3 I rill q\ «l£|^Ij 

dJ juV cjjjv J^ (jl JjLHI IjlJLI ^^Jt^ i(3_ijj^1) 3-jL»JI Ijl^j (_y^ J5-*le2 

j—iSLij (_gl _ i-dj "i Ml 111 (jji^>JI (_y3 /tjijUo IJj^ <1J_«JIj .«Q3Jlj>-I di^ Qja 
(_gjLiiiII JjjijlII f^J-a JLJtjl dJSLI .^ A...lAtl ^^£LAJ| ^^ I . ^jij _ (_gjL«JI (jl iii'tVI 
3_i^KJI 3_L»JI (j>SLj (jl jJljlj V 5j_&LiaJI 4j.<4l^ (j'!^ itiujL^I /sJjJI (_y^ 
JS 4JLc jLjjLj>iJjj_ifcljJaJI (JS (J-JjiJ (_yji jslaJI "i^^A Ctje-Li^a La i L^jJl:>J 
^ ^ -> I"" J . <1j joiaJI jl^l "^1 Lr'^ y^ "^^ J-i^ CJjLaJ fiA I iTill Lol iCj JLa- 
•3^^U'l I Ajj ,^tl l^tjQ-v jiitlll I J^mL 3JL«JI 4^^ic aKjvI (_y3 /aiaJI (j\jlj^ 

jljJaVL 3 ;. , ^ " ^ 3 . _, _. U II Jj-jtj l_4jj iLjLjJa Lujb i...(jLa ...(jl5 Ijl 
(_y^ ii—ijijjijj Vj j-iijj V 5Jl».Ij 5>jjj (_,lr L^lj.»-I CjjJls. (_gl lUniformity 
i(_yAi«JI (j^LaJI (ft^JJ (^JJI jjk 3.^, ,Utl jljialj . Jj?"i,,iU (_^ Li^ (_yibUI 
5jj_!a_a ^ «j_.Utl jjl 5^-±3 (jlojUiij (jjjL^ jj^ i±*jajJI (_y3 j jC ^"11 Jj-Jca (j^ 
Jlj-Lal jj_a ^LtixJaj Laj 4_iLtJl ^ ' ^ -^ * j . 4_t^ LJt j^ t- U 4 La (j^L^ * ,>>"»■" ^ l-^" ' '■^ 
5ji3l_^l <ijVL>. (o£L=ej \ta3:;IU^3j^j^^ I j(_yxi«JI (j^JLlII (jK3.j_.Utl ^_^ 

y^Lllj (^Ul (^ ojL=t:L^ ^pi\ aJSLoll uuVUJI J^ Jj c-cco.-^ LLaU! 

Jjiijj . «(_yjli 4_i^ J-^ ^T-^ 3-^'-'^ Qi-''^ J-* (»l-il-oj , J ,^"1 , ,,t I ^^^ CjJLajj 

3 I <ll ij\j iL^ljL».l (j^j S-lLs-IjJI iJiiLS^LtJI J ■^■-i ■ 3 .j .UtI j<iSL>o Sjj^^^iaJI 
3 1 1 M 1 1 II tLi 4 J Mil ^iijaj if_j\ r J I II 1 1 ii"t (_y^ oj^' villi Jl^-I jj I iilj . J^mij 

CjLJuJ I Ii a 1 1 j'^^V _ (_yj| I U ^ a J _ ^| <iiL>. J> ^ . ^-> "■ icl!LaL>JI 4.<iSj>J,l 
jLLa A^j_uj_a i>jL(.u_a t LSli_a LaLliaJ (j^SJI jJJlj^ . L^ILfljL_u _ (j^ Ja.^j _ ^j^ 
5_JL»JI JULJ I jj . LJj^J 1_«^ "='-==iJ^ (jr^ CtJ/^' Siijtill j! (_7JjVl 3-iLJI 
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5.^ ,Utl j^QiJ jSjj (_ylll (_yji 3-ji«Jl .(j-L3jl^p^ tj^ <" I rij La Ijjii^ - 3-lL«JIj 

I - , A I " -^ I l_<j_^_a ij^JuLis\jJ\ )«_j_<jj>J (jLuOJI . j I U 1 1 jjl£Ulj (jii^' 0'-*j-" 
(jJ^jJ (jj-''^ d^ 1 j^^'^J •iIAJt!-' *Hi>T!^ 'ijjjiLji'^l <ijjiL>JI Luij ' -" 3 * "^ ^ j " 
dJLa. (_yi^ Lr^ p I ii'v (J^ (jl (_5i^ i_>''=-y lS'-*^' i(_yjl JJI J J I r^ ii 1 1 (jj-iLS ' Jj'^' 

Ttlajji (_5i^ ijjj.jtjj SjjLo (_pS^ Qi^' llP-ir!-' ^i>^ jj ' ^" I 'I^^V LiSj 

sQjLaj i^gjdl (jjSLiI (_^SLuISLl1,I jji,o"iI1 I juij .(_^£LaJK_Lo AliaJ Jlj^qJLi (jjSULfl 

4 V iX ^jSLuISLl* 4J1 5jj_i-i3 ^_^ I u^^Ha «Lj1 ^_^i^ i>j_Al^Iij i>j_x-iD Lt^ j «GLjjIl:5e_a 

i<Lll>-ljJI I jll'' d U , ,.\jt LuLfllj jj I n" t<:LiaijLxILa 3^La ^j^ ' l-^l!^ L?-^ 'LoJjLa 

3Jjij_I,l (_yjL^ V ' ''-' ' "J j-<kj ij_Lj'i(l (_>l3j_3 »l «iUll ^-JL^j q\ J^j .<tjJLlII 

J J ... A" tl ^^^ LifcjjJLj r-jjLJJil Cj Lg. 1 < Ml a Ij djjJaJI (J.<iJeJ tixjjtj '^ i'-^*^' 

^^^1 I j . ..Ai cjIjJlII (j-« "ijilj^ "^tP^' SjUil jjl IjjLiuHSl (jl Jl*jj i(_jSjjlSLiil 
(ji Ijjj i^"j I 3 • " .-i ■ (j" 'Ij ^ I ^ » i^^->" j^yjQJLi L^JIj i5jLoL>JI SjUil i—flJJj 
3Jl (jj-S-j (jl jJ-JLj V ^jl I M tVI (jlj i<i_LS_LjLs_i_o A <jjt^ cjli Lx^ji SLpJI 

(jil Ijui Jljlj ... I JlSLii i>JJJiJ (ji«Jlj 1 1 Jjii»" ^^i^l ijS^ (jlj '^J^>• '^!S>J-ll5>J-o 
L^ jj-fl-i 4J I J < i [^ I lO J (ji J-JJ-J «(j,-^ 1^1 1 J (j lij (jl Jj-»-"i iiij <iji »l oUll 
J J I Mii'ill jji «Ijl>-LSj (JS^ 'OJ^' ''-M^ tl)^-*i' J-p-^l jjiiiii'ill jjlj iLiSLuISLlo 

(_y^ ^ ^ ..Aa JLla) sLiLj^ 3^Jl2^ (_y^ g-j'^jt , |8I4 aUJI (Jj>LiV «U.J 

(ji I : . U". , „l Ijl |_LJ| L&ljJ-oj i4jJii«JI 3 J o'lT 11 3.c.Ljj-3 j^^Jul (JLiia-VI 

3 ^ ^,M II 3JL>JI Jal jTiiiil (jSLa'i/ n_2jjJaJI J^ ,2>^ 3.Ll3J CljLa^Jj^ f-*^ 
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fj^ Jaj^ ni II J i_aj^)_liJI (J^ j<s_L«J V LiJl 5jlx».^I 3 jStllj .Ah^ jSLi 03^^ 
"iJLa i(jj.SL!l (J-Lj-oLflj J^ («^L«j (_gi iL^LJjSLo JSII jjjiljJI x-usjJIj 3.^ .Ull 

iLftj Q3j>-i (j-lj ' ^ '^ ^ I jJS ^_^ /c-uai:>- jJS it-ils^ 4^ jJl ^^ ^' ' -t * ^j_uJl jt-tLalLt-uj 
jt Al t fi'^'^l ^iSc-u^] 'iSj.^c-i ^^""^ * La *ljj_u i«U gl 1 t fi rlu ^_^_Li2j ^j_lC *^_^-*IIi (_$' 

.liJIij Ijui (j^j J J . ^ -- 1 1 jjLtujVI jl iCjIjJJI jJL^i 

S(_yjli (_p aI jLo 1 1 JiSijk iUuLo djL^Li- ' " ' I ^ J 1 1-^ »1 oUII Jjl^ (ji j!>^ "^J 
/<Ujlj j.::ajJI r-J-o '*l>^l (_5-3 3^LiAllj i\ I rill (^ i_i^jSLII I J^^^l I JLjk ^_y3 
J_Lj>Jlj 3_SJJa_Ll,l 3_ajJL2JI iJa^LtuJI j-jiljjJIj 3jLC:Lj-aJI 3ljJjl i^jVI 
j_Aj VI «LSjJlJ Vj isljJi V ,jj,lj.:>JI sLSjJGj (jA-cVl i>lj3 La J^ ...tcxjIjJI 
Li_pi jjjJIlSj joi^ cAj • 5-ojLi-^l (jJjjj (j-l-ilj-2J dVjJIj 3^LLaJI (jlaj^ (*'^'-2j 
/ci-X-II (3 Ml t ^_Lt_j_3 i7-L;e_ul ^H ^LseJLlI j^^^j^eJ ■ ^^''J^J 'J o" ' " *) ^^^-^ ^j t n tj 
(J-al Ml II (J_oLSLII jsJL«JLj jjjSljj (J rn I n\j!^ /ol>- CjLi (_j^i^»- i(J^lSIb^ («IiL«jjj 

jj_a 2i JlJJ ^03J ' ''^ I' tJt>^^ Ct^^ (j-^ i t nil JJ-* tjl J-^^ JI jSa^L z\ j^jj ^j 
"ij-oc^ Urt^ Cjjja^l "jl 1^" 'I ^^^ 3jJij^I 4 joUII 3jjLi^IaJI ojui » _■ "' (jl 

-3 1^.1 A- II 3_2jI^I Li:>._^j.<cLuijVI liLLli I ai^'i'A 3jSLjj^>KJI «Ij)^I 3^jl 

'53^3^1 .iilj Li^ .^^JaJI j.,!S:iiJI 

x_<jjLlII (jJ-2-" (J7-2 CjJJl^I /n 1 ill 3^53! jl i3_iS-ujj>lSlII sLj}jiJI 3j5jl 
3_L4i«JI i—ijLalJI /oJLc (_y3 3jjLj_)-i^ lIiLS^Lcj »''I aj jj jIa ^^ ^ -^ -^ I"" ij Mir 
^^^_(k L^jjiai- i^JljJ jI l-La-jJjo" miiVI cdJj j^l ^^ j ' ^ -» '"■ (jl iJlJLa-"ii nl 

CjJL^ jl2^ .3 j'vj 1 ii^lSLII tLj_)-i^' lS' - ^-d-'rHiT!-'^' *W3t!^' (j->-Jl>2J ^j^^\ 
jLu "ijSjjlSLiil jjiljiiJI (_5i^ 5jjj-aio cxjlS Lftjjjv Au T-La-b L^L^ lSAP 

CjVL>iX !;Ij3.;iA]I ALaHal '"' 'J '"' J ■''"' )«_<-uLl!I (jj-^' ij-* *>i^'^' Jjitll (jl 
i3jjljj>JI ISLloLujJI /nlr (_yJI CjjI (_^I 3jjIjj>JI lIiLlLjjiJI ^lio L^io iSjiJJLa. 
j<s_Lc 4.j>oL3 CxjIS (_ylll ^J ' "J*^^ '* "Jj 3*^^^ jjil^IaJlj sjjiaJI CjLaji j^Iajj 
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Cj_xii3t jJjL^j*. jj^ '"'"^ i^gj La ^LC^j_i_u L^_tSJj ' ' j"'^^J J 'i" ' " *lj tj '^ J '^* 
LkLblj 4_jjJI j"'^JJ '^"j /|"Vj^/| I SjL^JJI j^^ LlijvUai (_7^ 'LL<iIi:>JI » -^ ' ^ " 
tlLLj (j-oj .i-LIj" i'IiU (J riT-ll LoLxj ^Lajlolj JJ^ CjjI£j lOjUalj jsiaJI ijuhj 
(_yj| (_yJj^4JI c_ij I n't I j • "■^"' f_j\c 5_iSLuji5^^l jiljj-ijlll I j"^""a (_ylll CjL^ojsJI 
■^ "^ _; ' "," "^ tl /dJjtJI /«JL>J J J . ,.^~s <:Li£LuI£Ll11 <Li.«IL>J1 ^ ^ ^ 'j La /oijtJI <:LUj 
(j_0 7c_J_l^ij .jLj-^VLj (jjj^ i^j-ll c- 1 ,^" tl I tG_i-a-jJj «l" I ri tl t—iLi^l Loj 

fiLLv^^ OJJ tfi^ll ^j-^1 i^lS LlA jj-« ' LaL^-i ' ^'""^ '^ _ ^_j->-^jj o" t fi n _ ^_^^^jjt_a 
' ^_;'^'* .(jjL2j V LiJ *'^J 3 'J ' ^ --- ^^J^iJ (j^' !(_, oUtI j-iSLflUJI (j-« Sjjjj*. 

jj_jJL2JI jjLfl idljj-Lill (J null ^ Conservation ^1 :; Jlj.UA^II ^j^lj^ ^jV 

\-<i£ aIjjJI (_yi-c (_yijj ((_>") -I (_J^^ jljiil,! (jLs ((jj) Lijl^Li^A <iJi (_yi«j 
^_^I^ tj^i i_7^i^^ T^-'?-^ (^ '-'-*' (j-*^H^' U-3^ ^ ,^4^ *ct^.J^ ^^L^l 1 jukj .^_A 

p 1 I II I Jlj* ;«— aj . ((j-u) -I (_, Is II jIJl.SJ,I j_j_lJLj (_y3 oLLljiJ La JS jj-* (*^J-" 

(jj_2JI I % . ^ ". i ^ ct-^ Vjl>- Vj LJoLaJ (Jj-flj V ' j*!^" 1 tjA I n't Q^jju^-LaJI 
, u ^ -» 1 1 4 J , iiLi^i (j-<_ilj^ SJi^Lj (_5-l^ j-^j^ 03^' '^*-'' o'-^ ij-<iu^ x_<jiLiII 

: sLiJIj 
.SjUI fill. I 

.a^LlaJI sLli . 2 

.ajtsji fill. 3 

liJjjeiJI d_L<iS sLajS isLjilj^ ^^js>-] *Lfljj '''^■-'^ (j^lj^ L^J-a ^ J .' '"' ' "^J 
V 5JLiLj o_^' (jt^ SjUI 4j^ tjl (_yi«-4J iSjUI *L1i (jl (_yk: . >\la (f^j-tJI) 
jjlj 1 1 J J lilt <Jl!jL>-L3 4^LLaJI «L2j Lai (jjjL<j/3l jji Ijj iCj Jca-" i nl Vj ^ '■-'"' 
5_iJliiJ,l i_aj|jJiJI (_y3 4£jJI ^ j"'i; t_gj I ii_i 4JI JLSj "iJ J Ml ; J^ (IP^tH O^ 

SJiUaJI (jl c::^! (j;A^ oj^l 1^ JJI j^ ( 1 889 _ 1818) J.P. Joule J^^ o' J^ 

(j^ LaIj^I (.t-'-" 'l-uj-a-1 (j3->- t— ijL^so (j-^J .Ajjijj Vj (_ylfl3 Vj ijjjjalu 
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(ji^LLl J 842 i»UJl D.R.Mayer j_jl_ot_!jUJ iuju^ J850j 1840 jryibiJI 
Jl's Mil (j^ ^I'Cmi VI I", iiijl Sjlj.j>JI (jl t_ijLjtiII LdJj cjILjIj iSjUI <ijLjj}.j>. 

ijLa i^J^jJi^XLji 3_i3Li jl 4IjIj La AUaJ |_^l iji-lj ^sLLaJI 4jji^ (jlj i^sLLJI 
TjU^s ^itj Lsj* i^ilLa 5jlj.jv (JSjIi (_j^ jj j*^^' (jyJI CjjLc La (_pL<i ^_y3 LkJLaa 

(jjjjj (_5 JJI 4jjIj.j>JI ISLloLujJI (<si^ L^-iLui Jjl (jjSLlI jj^MI ^aliaJI tLSj 

.4jjIj.^I jjkl^IaJI 

«iujjji!l (jjLiJil i«_o LoLxj (j I ""j 3jjIj.:>JI l£LLoLbjiJ Jj'^l I juil j->^ I jSLa 
I j '^ ^ 'j 3_jjlj.j>JI LSLj^Lbjl! (_yJlitl fj-dl ol J4J i3_iSLLt.u>LSL!l 4jJjj_uJI 

5jlj.j>JL3 I jljJj^U 4jjIj.j>JI jjfcljIiJI S-lLL^ (»Ji^ (_j\c ^^'_' 'iJ'^ iT-jjIajj 

Oj_l'!^l /<S_U1^I (_yJI (j.jtx.u'!^! /OJ-U^I ^ JO-lj oUol (_y^ VI IJljI J-flUcJ V 

aJLlJI o^-^J .,jJc_<jjVI (_^l Jj-iVI ,j_o (j^mi j>UoVI (_y^ Ijal JlJjj Vj 
(jl tr^l (_5 JJI jji ( 1 906 _ 1 844) L. Boltzmann (jLiJjilIjj ^j^jjJ |_^jLujjJJI 
. l_L<fc i^JL^aiJ V u-LlLA\ iJ^JJli\ jjjLalll (_y^ 4_iSLujj>l£LII sLjJ-uill c-jjlml 

(2>jLjI13 (_y^l 'i3Lljjj>- CjLcj_tuJ JJlj>o La /n I ii-v i_^ 5jlj.j>JI ^LlO (jl tiJJi 

(J.SL4J Vj l4_l <1j^L>- tLCj-LM 4J SJl^V (_yl^ «(_gj.JV (_pj I IjJ I ll_l (J-UjJ LbLjj 

, U , ,.j" n L^ I _. I II -re-1 ^ jll .^^1 cLfljjiiJ VI jl JlJj^U "ijijLill (»JlC j-ujiijj 

(JLi-ajl cjJl>- ijLa .5jlj.j>JI ' " ' * ■^"j ^ ■''-' • "j"l I Ijui jlj I oKj i*(_gj.j>JI 3^jjj/ 

4-aLJj I II 11 ' 1 ^"' ' JJ ^ I " . n \}y^ ,^\^ -^jLj ^j I II "V J j2>->.L_u pj 1 11"^ (j^ j-iUjLi-a 
(^Jj-ls (j-C, iJliLcj I II II (JjLjLi j_& (JLjiJvVI «L>-j (_5i^ ?!^LlII (jlS idjjlaaJlj 
jjj>-LtAiJI ^ I ii'kjI jj-* ^J'J-^^^ (jLSluV L4L4-I (Jj.nj»_a j-uaii2J 1 JLAj .CjLaJo-ilJl 

4^jLlIIcuIjJI J^a-Cu-uiJ LL<fc4JLxl3.Vlj.(_yJL4l3.l dXI.jijLJI ^o.cu^l ^\ 

Sjlj^l _ ijliLa aJlc: Ijlj^ _ 4jjlj.rKJI Kj^LbjlI (jjllll IjljII (jI Jl»o I Ji£L<k 
(_^jj_iL!l (j-\_LjLLll (_jjJl^j (_j.SLj_ilSLJi,l (_j.<ilL>JI jjj-ajJLi ' "" ^ *„' - jljjj^L! 
fjJauJaj>- jiLiaJLal (Jjl <ijl .SjL^v (_,-Lc 'GujSLa jj^ 03^~* ij^ ^3^ Lt-4-^t!^' 
LdJjiJ tjl I ii'iljJ jji^La i»Ljjjiill I a I U ^ i j^ JLiHa-VI I— il I ii-»-j ^1 ,^^\l t 

.<LuL>.£r>-VI ISLuISLlXI <Ajl1 1 1 II I iij^ 

J J '^"' JlJ-C I '' ^" V 3_Jjlj.j>JI LSLLaLbjiil (_jjliLll Ijuil <ij«_uJ (jl i_^^ 
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L<i-'[-L-i-a . Lt-1-a.-v oj^' ^js>- i_^i^ I _i-r in'n Lx-ilj I L^L2lLil (jSL<ij 5jlj.j>JI 
,_>.ali U^ - jjVI (_yJI <i!Lv (_^ oi^' ^^3 ^^LLJI till JjVl IojII a^jj 

jjl^! j-^iilJ OJ^' ^^ 0^ (jrJ^' ''^^ (j7-^ - 4jS^>1£LII Lo.^3.<auijVI 

(j^j _i I iij^i^ (—iJjjij /<JL«JI aJl^^ . jj'^l (_yJI 4JLv (_yi^ (.3-2^ o^ 'i^ij ^^La 
Entropy ^jjliVl ^^4^ 1 865 ^^LaJI ^ 5j^ JjV ( 1 888 _ 1 822) R. Clausius 

jj j.,.",1 Jj**! ^1^11 ^"a ^ I "1 ^ji^^ 'jj""^^ £jl )/> ij I-, ij ^1 u:tl I I A , U , , u 

lj-l^J~Lj\ Lai .5jjIj.J>JI ISLloLcJJJI /JjLlil Lajlolj lj_lJJU ^ U «". tj )_ll I ri^l 

(3 "I "' i^I (_yjj^>JlJlj iDisorder ^ .tj U ,"^1 4^jj (j^^-:!^ Ji"' System (j '" '1^ 

. '^dj'a i-il^'i^-^.lt I ^1" I .IjU ,Ul jtAl :j ,^ ,^ai 1^ j^". I j->" -^ tjj'^l^ ^^"^^^ 

1 839) J.W. Gibbs J..^ jj>Lij Ijj^^ Liajlj . J.C. Maxwell Jj>^l-o tiJj>K 
cjLSj)^! ^ jjjija^ j-ji: Ij^ IjJl^ Ijjj-ala i5-ul ir^-vVl ^LUI (1903 - 

(_,lr (Jjwdli i(_jSLulSLJ,l i_5Jj^l JUJjcjJI ^^"ajj (_gJL!l I j '^ J ' "-^j " SjLjLils x_a 
(_,_Lc l_ikJj_«IlJ I JLiSG i^-lLlSj V <i;UJ_>jj Cjl^jjj 7-jJajj i~»l U . ,.j"tl jjjLjj,! 

. jJ^\ ^1 <iJL^ ^ Luli 

,3JjS1II sLajj SjUI till Q5JL3 4j 3^ iJ:' ''^' 3 I ' ^" U Sjjlj^l IS-loLljjJIj 

3_1j^ ij] (1940 _ 1856) J.J. Thomson qj , n ajJa Q^^ lJijj^^ c^jjI (ji jilo 
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i4jjl3Uj Sj^Jiu 5jjj-3 (_y3 ,_)l3jji!l \jJt Ijj -j-j^i (nji ri-»Jl dJjS C^jajj-o I j_p I 
p1^j_lL>.1 JuLJ ■ ' -^j ' ^ ^ t^j t ri a^la tjliul t ri"^ CjLuj \-<i£ i LaL^-i 4ll^^)_i-u ^j-iilLj 

^ 4J5SL0 5j JJI (jl (_yJI ^j""'lj ( 1 937 _ 1 87 1 ) E. Rutherford jj^jij c^-t^jl 

4-Jj "r t"i a Cj\ oj t fi"vj iCjUJ^^HSjVl ^_^-*kJ «lJL_u *Ljj-^S_1 <lj^jr t"i a Cj\ oj t fi">^ 

J-Ju LuL^J JlSlj H<UA.CJI (j-« dijLik '=l->-jJ (_^\ \j~it ILo Jl^ 4 JJ I riill «Gj^Jiu 

(jl (jx. ^Liiaa i4jjSLII tL^j-i (_jJ5J^jjJI ^ J (3 ■-' 1 1 i«_a LaLxj (_)l3jL«Iu (_g JJI 4jjSL!l 

«L^ (J^jGj (Jj '■''-■ ^ ■> 3^m ^[2^ <L%-uj juu /qJ - I "t^^V L4S - diliSLJI iLdj 

S^m sLIj 3 jj j II oli (_y^ cJ^jI 3_ujjiIII ij^iaj (jl Li^ . Liiajl isliaJI 

sLj_)_ljL!I I j _. I U"." (_ylL!l 5jj_i-aJl_i I 1 j ' " (_gl Jlj(j /sla i Ijl^ 3al UtI tLiij 

i(JjL>- jl (_pLflJ (_gl (j^ (_jl_LAJ (JiiJ 1 J-ifc (_P ?"-* 'IJi ^J-^"-*-" SjJijil JJtJJ "-"iJjj 
(_j_Li5Ljj (J J !-»-"> SjjJ^ ^iS^ O^Jt>^ OiJ '~"^^^ Oj-^' L7^ "-^j-d^ J^ 'l-Ji "^1 
sLUa-flJJ 3 ^j^ , ,.ll jjl of '^1 j^ 3^1 pit sij^ CjjJLv tcjvjjj 3 j's 1 li 1 1 jljLS^U 

iJaLJiii!! Llili jljJil "-liiji tiiSLiaj 4jjL2JaJ iLuLalj a^jaJjl jjLi^l fj!s CjJL>o 
■ 1-^ A^wtl (j-ulj^ /c-lLojUJI (jl (_^| L^-La (_^.^Il_b (jl (jS_4-l i5jL^A_aj «LjJljILa ^Ijolr 

c^l j-3j .3 ?UU S-uLjJ-iiJI 3 ^tx'.VI ijLLii ^ VI Lj=-<-olj (jjSLj V sLlJIj 
l_i.£Lul£LLa LoLlij 0J.JJ1L1 (jjSJI ' " 'JJ ' ^"' «LiSLuj<^iSLI I tuj_ui!l (jl (j^ S^jVI 

(JJ_SJI (_5-3j . «LS^Ij > U A -- 1 1 (juiji (_j_LLfljJI pjl I rTlll I jjl** (J(j I ri*^ I LflJjLo 
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/«! J 1 I ri"l II (jl TC-liajlj nJjSLi! [_3 U 111 (_j£LuoLjJ,I jj .^"11 LoLxJ jL^Jl (jJ^ I'lull 

SjUI 4_l<i£j . Q^jSji ii^^I jj ' ^"' 1-<4S 1 1-^_; • "_' Ij^l I". I tiA <ij£ S^m 4_L<iSLi 

<i-LjjL;»- I— ll I ri -»- (j-SLflJ I j ' 1 '^ .I_A|jSJI ASjS>- (jjjLjii (_5i^ Lfc^Jiij (3^1x-! 

oj '^ " ' " J^l (j.u.«-iJI (jjj (jl^ >La I L4JJJJ l^Uti^ t_jLu3. (_yJlULij (j-u-oJ^I 
J-i-oL^ (jl (jj_i£LiiJI liJjjl iTjLlu^lill (_y^j . I Ji£L<fcj lUjI t_(^ljSLII 4^j^ 
t )Jlj>JI (J*^ t(_y- t - i -'(-j L^-^ I^j_lILS (J-^i Lajl^-idj (jS_4-i (_7^l r^.3^^*-"l lJ-^ ^*~**~*' 

.Sjij_i^j_I,l sLj-IjAJI 3^j.j>JI (j_o ^Lj-lxis IjljL^a VI TzIuJ (jJ "ij^ CjjLsJI 
(_ijiiSj| Cjuj's I rihll »_;'-^" • "" 2 S^m (j^ (_)ia^Lc pjj J^^J »1 oUII /tImi uLa 
ajLII)) (_^ dJLLj .5jj_»-3j_l,l aIj^'^I i_j \ r ^LjLa LiJ-3. (jjjjLxj «L(SLI idj^ 
J I ' ^ J ^La sj_iiaJI (_yl>- J^^^ ^LjLa LjJ->- (JjjjLxj iSj^^j^ C7^ .«<ixIIaJil 
LijI jlS^ A-^J ((d.<iilisJi,l)) 5jU,Li I". JO I II LLa (j-* ' '-^-yjj (lA-*-' ^ (jT^'-^'-iJ i'"" 
SjLa (j-o -lajjiJ La (jl I juk (_yi«-o i(J3^' ^^ 6-" '/99j '/.90 (>u 7-jl>y La 

.'/lO (_yk: JJ^J i^^'j '/.I jjl-==Iu V Jl^ Oi^' 

£Lj_2_jJI j_it « ^j-ui^l ' _ • ^"11 »j . il^j-uJI <_ij.2!l!I ^ 1 1 1--' 1 1 3^u,u ' '-^ yjjtj 

Jjfc 4J TtJJ^Ij l^Oli (_5J^ (__>Il.<lSj La (_gj|jjjl Ojj^J A^T, , ,.l iJ^LO (<i-5=-iJ dJj.2lJI 

«:(_yji (_gl 4_LO '"•!■-'_' (jl * j'-^"" "_' V ijjj.jaj I J^^ lSJ-^ '^t:'■^'^ (JL^a^ j-^VI 
SJj—LXJ (((_j_ijAJI jjjJIdj ."IjjjSJI juj'iil Liiajl <i^j . sj-uaJI (_yl>- Vj 

3j_LJtj tcJojj/ (_5-1^ I ^ •"■ (jlS ^ Lo (joLLI - (jLojJI 'Lili (_y3 |_3-^ jl p-LLiSjl 

(_ylll ^^1 (j-a SJl>-I^I 4j(iaill (jl (_yl>- I Ji^ 'LLlSj "ijjjSjl juj'illj iSjix^jcILa 
aAjjjSLII jLjj2l» (jl (ji^ -(jJa (J3t!-'-" (-ill L^jj (jjS-u-o 5Jl>.Ij 5j j fa:5=->- (_y3 
«L;eJ_a <ij>.L>JI cJljLoj . fj-iJjAJ jJjJj i^l ^Lj (_gjJij (__)Io^ J_^ja^ cJljLo 
SjLa (j_a ^ t;> ^ V I pLLiill J'C M i"i L^l C^jj (jjJI 3-«iIaJ.I 3jU,I Jj^J jj • "■^"I 
(j^l Ljjijl I jl dJl 3_<^>LiJlj . UljlA L^_Lc i_3jjlJ (jl » J t-' "■■■"■ Vj (Ji^' 
jLLsI (j^ LaLx-i I— oJHiEJ jLLal (_^ I JU& j<uJ i— 3j i n""! SjLlI ^L2j lj-J-<U rfijliii"!l 
.cLUajjij j_L>. VI IjUfc (jljjcji (jj(j joJ (jl i<ijSLuji^i£LII suj_uill 
/aJLc: (_yi SjjIj^I ISLloLujJI L^jLil (_^l 3-ojVl c^iiUil iLblj La^j 

5bt^ JLala-VI c-j1 iii-^j »l iro-vVI L^La^l (j^ ^jjO^I 4jS-ujj>1£LII «Ij)^I 

CjjI jjlj 3^jVI eJJt (JLa^ ii-cujLa . 4jj/jijjJi,l j-al^JiJI 4 » j j U Lioj^ I j ' "--j ■-'" 
3 j^'l .--. ^Vl 3.j>JL«J,l dJLLj L&jjJlJ ijj-iiaj^ (Jj^l j_iiljJi J « ■-I ' L^Jl>. 
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: jujijaHJI «L>-j (jr^ \j . ^ ^ 1 1 J .j_j_LlSjJI (_gjj^l jjjjtlll 
.oljULiJ 4^j^l ^j^JiJJI -.Vjf 

.sLjjjIjjJI 4Sj.:>JI Sj^Jij : Luu 
aj-Sj _ ^LlLo 3J^Li _ J.iLa «UI (_y3 J^^jJ,! jLiJI (jLs i(_yjj'i/l jj^ Lai 

fjj\ (_fjjLJ 50_a ?Hl ■ U « ' "--' (j2 1'-'^'' ^LLiisj^l (_5i^ I ,1 jj U . , U jjLjijLxJ 

S^j-j*. liJj-jeJLj iSjjl in" a Sj-Jli^ dilj^ LajI j"ir 1 j^^Lal (_yJ-II '— '"Ai)-^?^' ij-* 
<U2jj>J,l i_.ul^j>Jl x-a ^ \l . ^"j LtS ■^'•'*,' va I j'^«' ^ \l . ^~^ . » U ^ " y cL^I^ 

jLLlI CjL1j_)-^ «_L^lj_a 3_3j_«_^ (_yjLlj V tLiVI (jljJL^. (_, Ir jLiJI 'iJj-JJ 

cLjjix-i LI, 5jl>- (_5-1^ *lS>^ i_P ^LL> I— ii I ii-*- (_jJI Vj iL^jSjL>- jji^LflHj jjilll 

5 jK tl 5 al UtI I;, ,,!->■ ^ La! . «Ja^ V oLsoVI (_y^ >jLijj oLa.al (na ^ 
U^ liJj-JKLjJ (jH-^J JJUllII SJLILJI jUJI oLJJ)-=^ i^Lalj-ti-i^l (jx: 3.<i^LlII 
^^yi^. iU« ,:^ll j^l LJJl>-^ CjL&LsoVI )«-J-<t>- (_j-^J d-aJalLLa j_i£, <LljLik CjLcj.jji 
d.^j_iji )«-Jj-a V-aj jLLlI SiLiS )«_a I Jt>- LjJ^ LjjjiUj L-ij-uLuJ ^LjVI (j'j'^ 
S-J-o-sa-ilJ I 3_3j_«J,Lj jLJlJI ■ t'^ « ' "-^ I— il I ii-»- (_j3Gj V Ijuk (_,lr ,cl!Ljjj.j>JI 

(_y^ cj Ljj_),j>J I ^js>~j 4^LLiJ ^'il .^^Vl , U , ,.j"l I SijjLAJ L<iJlj iSjjjjjtlll 

(^^ (jr-^-*^ oljLiil 3_i^j^l 2bjJijJ| jLjso I jlSL* . ^ 3-Lj-«-a 4jjt:*^ Sjo-j 
.4_uiI1j>JI (jljjaji ij^juusj 4_LlL»i>-l ijjLlillj <ijjL».ir>-l /j-aLcII (ji (_Jjj>-'jl 
iCjljLiJl (_^i^ J J < ^ ^ ^ (J"**tH "^^ 7c-ciajl (j\jv j.a'^l IjLjfc ^jj '--^ ^ C<o*^L^ aj 
(_yj| 4 J I II t i«<ijjjlj,aJI 4£jj>JI)) Ctjciiajl Li^ idijLijJI 5jLl,l (_jJI Jij-flj Lfljij 



^^jjusdl OJ^' OuOlLuaJ 1^1^^ 

f_^ CjI jjjl j<s_tuS '■'^-»-:' '— ^ri^ T' J ' ^ I lS'-^' i(<s— tuill (j-^-oi o'-^ ' ^""i 

R. Brown qJ^J^ '— 'J-^JD cr^-'-i Lj^ ' l"*^ '"I I ll— ^ '^ "'^ ^'^.l;.' *^ ' ^^"H 

4-1^1 mi's" I III 3J.»-j u^ 4-1 1 J Ml (j-o iJiiljii II » '^' ^ '^ "I ji^ o^J (I858_l 773) 

>jJv' '''"' lJ'->^ i' "J '„' <J^ CjLjJI (j-a pjj i_aV I 4jtJji <ijLA I il-a-*^ I LJI^pj^iU 
«LuljJ (_y^ I— ij'C I IIJJ.SI-JLI a jj-"i I iij tjj'j-:' O'^ 1827 aL«JI ' ''^^^'■^ Lr^3 " '-"'-^ 

5_2JL«lI,l 3jjj£Ljj,j^^£LjJ,I cijLjj}^! u^<; (jl Ji^^ta Clarkia Pulchella oLu 

^LtJIj I. Carbonelle Jjj^jl^ o^^-i^! p'^jr^.''^ m'^' Mjk^ i-^:^' 1880 
J J ' ^ ^ '•^ ^j II jt jl^^ILA2i1 Iju^ ^1 ^_^1 t_$^^ (j-uj^ _ Lijl j^SjJ,! _ ^ I II \j^\ 

Vj La j-jJ-1. 3.^a_LlJ I". I II J I L^i /(ui'^lj . I JjI (_flSLj V i_ajjiaJI (J^ C^:>oj 

.5^jlj_JI 4^j^l jl .Jilj-cJI ^\lu^ 5.*iljJI a^j^l e^Li:;^! ^i^ 

i^_^j>"jL>. ^J-« ^-jl& j3^ /cJ La lLjj.s^^ 2i /n I ii'^JI ^1 ^_^i^ ^^ '" ^_7^i «LuJ^_»_ul 
^1 ,^-^VI TtjfcLLO (_^jj>-'ill (_^ aj I" I n"i L^ul I ii-»- (ji (jx. ^LUaa iS^ (_yji 4i^ 
SjLjiJa ij'^ U^3 'P>^>^W S^jL«-" 4^1 JJI (J4^ ^J-^ c-jl iii-»J V JLiI^VIj 
«LuiIL>Jl ijLj_a ^^ '^' * Lx-^ «LuLx-£ij>-Vl ^Lj^LUl i^jlsjJu ^LuL^Ilj^l 431 j p^jio^l 

S^j-^L 4_lJjIj_JI 4^j^I Ji^'ilj .(_^£ljjj,>iSL!l /<si«JI 4j<j^ "^-yb lS'J^' 
i4_Ljb 4^j.j>. (_y^ JjLuJI cjLIjj^ J£^ .(4jjIj^I ISLloIJjjJI) 4jjIj^I 
pLijjLj jljijJj L^Ls 5jj.j>J,l (j-L»JI Lfcljj V 4jj.^x^ L4JI (j-« («^j-" (_,lr J 

CjJl:>oj 1(jLlL«JLi i—SjjiJ ljL>- 4li^::tlo 4jvjJ (_jJI (Jj-a3 (_yl>- 5jlj.j>JI 4jvjJ 
(_j.3j .S-Jj V I iilu 4jo I lit (j^i I ii-vl J-Aj i(j iiollLi tLUa^'^l i—aLjJi (_y3 I -^ J j" 
J_«.j>o 4JL>- (_y^ AjjLJj (_yl>- i5jlj.:>iil 4^jJ (_>l3LiJtjLi 4£j.j>JI (J^ (JjLSJll 
4jvjJJ Lj/Liio VI (J inl 5jlj.j>JI 4JVJJ /<sjj/l 4_ilr (j-^iaJ La (jLs Ijl! .(Jjl 1 ntl 



5^j.j>Jlj CjIJLJlU 2Li^j^I ^jjJaJjIj 4jjIj^I l£_LoLbjJI (>Jlj^ cJla 

Ijj-*] cxJL^ '■^^-4^^ (j-« i3_i£ljjjiM^I s-ljjjjiil 3-ojl i\jui iii^Lill i4jJjlj_JI 

lHJL^ S_LJjlj_JI 2^j.^lj 4_j3L_iJI 4_^j^l o' 'J^ J^ Cy^ jJa^Vlj 

jl J 3 'I (j-C ?" Jj '^11 jj^Lc"^! (_fl_aj_o (^1 ^Lajl (JJl^ JjJl^*- (j-* TTJ-^'^-i-! 

dj dJ I rioi Lciajlj ijij^l jjijjsJI ".SjjJI Ij I III j Q^j^^LijiVI (»M£LII ill olr 
/OJeJLal 4_LSLJj .j_iiu.c (J-oQII (jj-aJI (_5-3 ^J^m 3jJl»-I^I jL»-aj| ijji (_>ia*J 

W. Prouti2jjj_i fo-j-Ljj ijij j-L>oVI *l j_<j_lSLII (oJLc j^ (_yi^ /<il <ll (oJLc 

3 ^ja ' cjI oj'm-v j^^j 0'-^ 3-jji3jji^ 1815 aUJI «Lojl3 (j\^ (1850-1785) 

j<U . Cjjijr" I li" jl p U -.."" j^l (jjj sLuLuijSjI <Jl!^1.c LflHj I (—iJliJtA (_y^ j<sjfcL<jiJ 

3.SjSj 3i:Ljj-3 (_gj JJI ^j^l I JLA ( 1 844 _ 1 766) J. Dalton jjjllb Q^^ pL^ 

.S-uLuijSLII /"»\t ^ I ^"11 jj^ «Gj^.iiJ (_y3 

(j■^.J>.J .Li^jjLj>J1 /c-LtJI ^_^ ^J"-^' c>^.>^ ^juIdIj /c_A ^^-uLu mS jI ^ISL^ 

I Jui I JiJ JLaS . ij-J^ ^j' J-«'^l ^''^ Cr^ ' .' !' "J (*^ («-4-i-* UirH^i^d^' Ojii-I 

Lt>.jjj.4jjj»j 2 1 Tj-cjj I Ja 4JSLI . ^ • "■-" (j3jJ-i «L<iC Jj ,_)l3l^^Il£l I Juij , ^1 , ,.^i\l I 
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cjLij^>ji£LIVI (j-ajJ L4JI cjj^I (_^I jjiilSLII 3j(J:/V -d^ljja 1897 j^LJI 
(jl (_yi«j |_5 JJI tjj^pSLIVI i-sLiil^l (jKa iSjJLJI SjjLvVI uuLbtAJI SioLv 

I /j ^ U^ lj\s>- SjJJI 5l^ cdJi JutJ Jij^jjj /aJsIlSlj .Sjjdl /oJJtjSI Ji^ /oJjiJI 
SjjJI ,j_o CtiiLaJl (<u .SjLjialaJI (_y^ SJijJls. ,_Jj^ IJl^j LLIjSLo i 1924 aUJI 

djjlljj (_j^ »1 «lUII pj-<i (j' ^*-'-" L^l <1J I ri-VJ 5j JiJ (Jrti?^' (J-SiJI l_JJ-JJ Ji^J 

.3_jjjj| tLj_)_LiJJ 3_iUiill 3^jL2il LajLi^I (^SLxj (.^^'j (_y^L«jfuVI JaLioi!! 
3^ (jl 1896 aL«JI H. Bacqueral Jjj^Loj i^j-i-ik /_, in'tj-aJl joJUJI t-ijiij^l Jl^^ 

r-l j3 J •^ *' j-^?^^ '^i'j^' 4^j^l tjLiSj .AjjjIjJI Lilj^lj 3jlA1,I jIjII 

(_3J_ij ^LiLa ji^jljJLs . 1903 aUJI (_y3 i_gJijj-o liJbjJj^j Jj^^jjj 1^< i<ij 

<ijJI Jjj Ml V La (^SLI ipl 1 MiVlj I'K ri'ill i^jVjlj^ 'J^'^'^ LaLaJ (j^LjM^ 

(j^ UjJ *J'-'^' "-'^ Cr*:? (_2jjj, (^ jJI (»jll:>iil ;_):>• '^1 JiJjL>iJ 4jja (_JjJL>. 2j 

.3-ulirO-vVI i2jVjLt<Ji ii^ljuiVI oLlUjlII ^i>iV""°i it-iUj 

<lji Jijj ■4j'\ji ii^iSLlI Ll>.^j<i"i I iiiVl )t_a (Jjjjjj LcjU L<;SL>- Sjuill (Jjj I iiSLa 



IS 



jJ_4^?E_a ^^1 1^" rtl ^j_a ^j^ 1 11^ II ^^^j_^l ^_^ (3^^-^ Lt^^ pi ^ Ml Jtl ^Liiu ^-»- A". , ,.1 
/oJLc f_^ I j ' (_yiJiJ r-iL^I t-Jj-iill (JjjiaJI (_yj»i>JI (jjSLII (j^ SjUI (oJLc. 

3 J >'^tl B^m J:;^ cjjjjo jlSJ i^;!-**^' *LijJI (_5i (jjJ,l t_ijvjj| 3j.<ii3.>UI 

«LuiIL>j| ^^^ ' * La (JSj _ ^juLLM \-<i£ _ «Li^j.x^j_a Cj2lLiIL>-l ^_^1 tpl t miI ^_yjl 

Lia-^Jj fl"i . .Ill jLL[j 4jSLj^>KJI *Ljj^I fttJLr: t_Ai^ L^l-yb c?^' ^r!^^^' 

'OiJ Mutl (jj-ill (JLiSIL-ul (_y3iJliJL±a '^j i'^" 4j<ilr 3jajl iJJjlSLa .iJjjJl:>JI joIaJI 
(_ylll S^j'ill jsJUk j^l liJLuJjj (_jJlLj^ (_jJjiJjJI 4jij|jjJI djiXiLaJI (oJLc (Jjijajj 

:(_yJLlII ^jtjjl (_yk: tjVI L&Luiaj^ 
(—iaj^ (_j^ 4_uJj_LJjl l£Lul£LJLt C^-rcus i j •'^■'^ )«_<jiLlII (jj-ill CjuL^ x_a» 
<:Lj_i^^aJ| «Lj_4-1L>JI ' i^j ^ ' '■ ^_^-tJU 4_aj'^l dJJj ^i -*■ '>*"l 1 tj t ii*^ 1 tj mij t^jLLa 
IjUk (_yj| 1 1^_; • " ' 05^' --^^ ^3 •'^!S-T!-''■i^' <ijjiIl:>JI I J-j^ nolr (_, o i n't (_^l 
L^JLJI (<uLJl_^l IXjJLSLj^ S^^ f^ ■ -^^^ (jj-Il ''-I^ c^^ ^W Vj JljxJI 

La^Lo-l Latje^ /sJUJI jjil^IiJ Ij _....;." I r.U^i Jj it-cui^t^ lajJLS- iJlsj^ 

(ji 1 nlr (jl^ Luj . 3"a \l .^1 1 ■ ^Lal^ Lflljj^l /<si«JI i_2jIL«j 5j^ Jj'^J ' ^'-*-^ 
''-^^'> ja^ji^ (jlS (j^ •^SJ'-i^ Ij^j (<s-^'^ nj-uju^-LaJI (_5i^ <i^^iJLi u^-xJ^ 
'^°i [-^ j ■"■^■1 j«jb Lb^jCul (_7lll ^Jlj'^I <:Ll<u:>JI 3^^£L£ (2>^ LaL<u I j 1 V"n ^jl 
^aSL^tHj-u «LnlLiXI ^_^_x^j^l tjLb CJasc-LMj\ ^jyJb ^1 «Ll<C1:>iJ| ^JLA jJlLa ^ji I^Jjo 
jjo^ jj_*>^l (1)-* ?*'-^J C7"**^^^J .4_^-i5jJl (j^l^^l * ^ l-^" »i J Ml 2 I ^^ju [j-lj ^j^SJI 

(jj_2JI I -1 j ^ 1 li ^jl " 1 II 3 J J I iiill SjjJaJj /olJljSLII ISLuISLlo c^l^ ji^j 

«USLulSjil <ij.<Cl:>JI jLj^jI (_^^J^ '-^J-''-* U'^J .3-ajVI jj^r-j-iill Luk (JJ^-JuJlII 
(jJ^JJ jjl (jiiJI jL-u (j^jill (oiaJI 4Tjjt-^j Qi^' «LSji>. JJ '^"' J _J '^ (j^'-'^Wj 
Tcjiajl ' (^ » U ^ 1 1 (_g|) (_j.SJ3L<jj>-jjJI /njl I iTill (j-* A?^^ '^^J • I 1 j ■^ .".".sl ji^ 

iSj^ic jL^I -5j-==-a Jj iiiJI J j! I Jl^J LsLiij^l I". mmI 4jSLuji5^£L!I siLjj-liIII ^jf 

,j_al^IiiJI (j-« ^ -» 1^ • "J jjjljtA (JLa^ (_y3 ■i'-'^'* <ijaj>-u Sj^Jiuj 

(_5jL>JI jm (jj,!j 3J}Jjij iXj^iKJI «.Lj3_uiII SjsjI jLii£:l (jSUj iJiSLa 



1^ 



q^^|juulaJ| ijjivJI /Knl III" i^Ijjld 

Lj-a-jJj "i in tl (_jJI (jiLulj i^j'Cji ii^i£L!l LLa-^jo" I II tVI jojLcJ O^J^ U'^^^ 

Sjjj^jjiujLlI (jj-^' '^ ol I 111 i_gJJI (oiiJI 3ii I II 1"'^ CjI^^j^(2>^ I jLoSIJL<k(2>^ I jLi^ 
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w4A^\ t))s)\ "rliliilYll 



I 



(_,_Sjj 4^^1.c jaLiJIj iLa.uAai\ (j\j i_2jjjla jJt Loj 

^ ^ ■"■■ "" i3_ijjiJ_flJI (j-C AJ_Ljl!I oJl^I aLj JM ^~...Ij 

• ll)i3^ '-*-'-" (2jJjLuS ^ A . ,,l^tlj jaiaJI (±jjJl:>JI j . ^ « 1 1 

i_y^\ I II II (jj_aJI (j-o ii±jjJL>JI pull LuLoj <1jSIjJII 

3_lJj^jJI (_jJI sUSLujLaj^lj 4_ujiJi:>Jlj 4_p.J^lj '^ 

jljn'r.iVI aJSLi/1 - 
S. Kierkegaard jj^jh^ oj-^ ^ ^\^ ^^\ ^^^^^ ^^^| ^, ^^^| _ 

i<XiJ\ ^j^a i>ii»lJlltrjljLaJUJ-A...(l855-l8l3) i^jjj^i jj^i 
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7-JJ / »l U ^" . ..I (_j_Lc '"• I 1 '^ Ct^' cLLfljjiiill CjIjLuJu (j^jjjLA LiJI JLu 

I il U^" , ,.VI Ijut ^1 ^lIui ''J^J ,'^\\ y~. iK I j"«j.U ja£L%J ^ ^. ..l^ttj .cL%.^J^ 

(J ri J in "tj-a Tc-Lai Jl^v (_gi ^1 Lbij ji^j ./oi«JI j incj dLuj^\ <lxi\ 7-j>! 

4 J <iUll 7"J^I CjjISj .i±jjJij>JI joJjlII jLuJ LoLal Ji^ cr^ ilj-A i_^ (jjSLu 

3JjJ_L^I t-LjSlJJ l3_uLuijVI 3^JJ(II 4£l4^ (_yji SjLjloIaJI .3^JJLxiI jJlrOO^ 

^1 U-^VIj jjLijal jj-o 0JJ.JSO I li a L2j^_i3LLJi,I 7"J-t>- (j-o iJ-2/>-!l J>^>^ (1)' 't'^?:? 
(j-i^ JAjjj joIjlII 7-jj (ji jjjSjj (J iij I II tj^ JljIjJI I iolr IjlSLifc .4j ^ .^ ij'll 

LjJLLajl^jj-ljJI cjIjIiII cjIjj i^jjjjjVI BjLSJI (_^ 3-5j>«JI ^'^\ ^Li^ >l3 

(_y^ SLji^ 4jjLLaj^l jj.^1 iZjjx-u^] (j-^HSlj^VI L-al Mi'i^ljj . ^lilo I I ii'ij^J 

^l.ll J ,^^ _c1(JJljJI J Ir^tll Ijj I jiSLi. JlJJl^JIj/OJJLIII (>dl,L«JI (>j3^jJ,I 

I— al I'lVii 111 ^^c-i ' J ^ ''"'_' CjI^ ^iJ '".^lu il'a I l^pIjsoV Jlj-" I II a (_g^j_o *.jus^ _ 

I j^j'--> • "' (_>^J^ o' ^ ^ ' ^ *- 1 ^ J . Mj SjjiiLJkl d-uj^jtlll SjjiJIj jjJljsJI j<sJL«JI 

J^Iajjil (I jLoj'^l) f_j\r (_ji»- AJLJu ^ic (jl Jljlj iij\jl£>j^\ jL»-J (_,lr td-Lo-iA 
Ji^j ij_iiu^ )«_<jiLl!I (jj-aJl CjuL^ x-a i±jjJL>JI J .^«1l (J^ij t^J HhW-^I 

(j-C Ijui J ' ^ ■-' ' J ^La i(j no I'lll I j''' '-tJJJ'J "^ ^ijl>*^ l>:f-*l Ij-'^^^l '-^'-'*-J-'-^ I 
J .^ « tl I ^ . ^ " ' J J I «Lj.iJ^_3tjJ I «l^ SjIjuJI (_y3 ^JIj-iLsoal jjjSLu ^j^ (jl 
(_yi^ (J-4Jj| ^ ^dJ*-^^' ''■i^iJ-?-'^' (*_?^^' (3-'-^ uWj-^jd lSJt!-^^^' llP-iri-'J 

ijjjjjciJI JiJ^Lj (_y3 J-lUoVI 3 lii ii^LaJl ijTj ^ .'"" °" '-' '^^^ J .^«tl jljua (_jlrj 
tfjuk ijjlajjjl (_yl»- iLSjj-i^LjjJil (j^ i_aj|jj(Jlj 3ijj(J,l (_y3 4_uaij>JI Sj^ialllj 
jJlSlj L^jjj Cj-k\j Jl^j .3j^_lL>oVI iLicuiill T^J^ Li^L>- UsLjJjI 3x.J_lII 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

<1}^ ^J_5-^ ^*-* J '"'^ ^1 trill ^^^J_^l ^Ul 1^^I1L>»j1 ^_^ LC^JlLMJ ^-JuUt-LM LAjJ.A-£3 

<ijijJ:/lj JUJI 5._,_.U.^U,,.jS?l (J^LlSJI iiJ^^Li.(l704_ 1632) J. Locke 

(J_S_«JI (_yi Sj^Liio J'^-^i AJ^^:" *'-^-^' l5' ,* '^^' (__)ii3jj i4jjjjtjjij I 1*^ j" 

4^jj«II (j^ Aj-uo. ^j^iiJj 4^uj;.;«jj ( 1 753 _ 1 685) G. Berkeley (_yKj_i r-j>>- 

j! ■"■! ^.^tl .U^^'a J A »^ i*;.!! jJJLj^ iiijjjj,! jjk J^^^l ltd (_, I ii-tJI liJIjjVlj 

U^ i^LuiVl J3^>I Ijt^lJl SjUI jKJl (^^ Vj . <d j^^j V liJjjj V La JSj 

jji.1 J ■ U^a liJjjLj t(_yji (_pj . *Luiul (_yjl-«J,l i_jj>^><-i ijj i(_yjL«^ tLuio^l ijjt^o 

4-ijJj.:«IlJl iri^'iil IjiSLit .3ji^ CjLuj^ cr^ j _■ '-^ '"' (»1 i nl) .^j.::^ L^Ji tCjialSli! 

(—ilD i_yi£j^ j-ujJu 'iuJt^^l (Jj^Ja (1>^J .^jo I iiVlj ^jjLo^UI (_5Jij i'L! CjI jdl 

i_^*.J (oJIjlII AUisj j_)i>jjij (_jlil I I j'ju'ilaM .tl ?LSjj « Luis I «LaaJ Jlx>-^I 

Lfl.^ 3_j^_i_L>ij2l d_Ljj^jcliII jaii^^ ij-iiii^ (j^oll (jj-^l \jjt (_y3 (lA-'j 
,_jjj i-ajjjj i(l776 _ 171 I) D. Hume (»^j-A jlujjj j-j^AII IjiitSLj/l ijJKji 

jji c-l .U'.VI , L^UsLjjIj 3j I ii'tJI .-il^ I .U'lVI jj^ (jjjL^i ^Ir (»5J-A Sjjjjiia 

"i-i-Lifcj jj-i-a (j-a CjLcLjJajVI <iAiJ£j La jjjjja (2>CJ • 'Lujla <ijJljiAjl 3JL>- 
tCjLj-oj , ,1 *kJ.Li 4jj^^1 «LuaiAlIl Sj-Ai^jl ^_^_ULX-i 4_ijj?tjjl ^_^1 ^^_^-*Ii (Jj r^^ri-*^ 
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JOJ^ (^ JJl JlJJ>J,I sLlLiJI (jJ-lL^ i_yjt AjuUSjJlil aJJt iJjjlS ^J (.T-*^^ l4 J I r|-»JI 

: 3ijj(Ji,l (2>« lA^>^ LAJ^Th!-*-^^ (^-5;!-* (^^ '^J .ijJI jiJI (_yA^LiLaJI /oJjiJI 4jijLS 
(_yk: jj.al5j (_ylll 4_iiii«lll |_^! i4jj^Ljplj 3j2laJll i_2jL«II jjfc Jj^l fj-iJI 
La! . 3_lLLII<jI ^j^j^)-' i^t^^Lc: (j-o L^lu La JaJ-all 4jjji jJI jK^I^I JJ^ 

<_!uSjI \jJt (Jji : uLo 7" ■^ ' ^\' o' (_r^ ^ "■■-" ijl-t^ OW Lfj"-^' (*-3t!-* "^ '^'j 

3_<uLS "l-jljl jr jjl aI S^jlala jl SjJoLjj (_gl i3_Laj|jUI dlL^^LJI (_y^ dLtse^ 

LSjj-LaLlLa jjl^ iiiJIi Vj IJLA ^LlSJI (jSLj/oJ liLaS3_u.u^l 5jj.JkJI (_,! r 
7-jij_II Aj J <^ jLjjtjjcj i«LSjj>JI ^-»j.^'tl eJ~^ O'-'^' (.7^ 'j-5^ j>jLflJI i_t.-vjj 

La^LkJl tjLuJVI ^ 3jL^J(J^ j^jj^ ij^jiLlII tluji^l /<si«JI rUtil Lj/KaJI 

1 oji iiV I J^^^l Ijijfc (_jjJl-«-a (JS (_pi2 Lt^ (_)-"-" ^J"*^ (jil^l (JLX-lVI ijji 
<i_u^L2c ^^jjJUJI cLituia J j . ^" a .(jjj|^:>JI lIiLlLulaj i_jJ^j«jJLi tji <" 1 nl lil 
«LSjj^ (_y^ H_gj I'jijll (»JL2jJu (^y^LLiJI L^LxjI jLl^j (_5-a i-«-a 4ILljj^j>oj j<sJj(JI 
d J i\l ^.tt ijjjja ^^^ (_jjLaij"i(l f_^^\ jj !-->"' (<u-u^pJ (^ j-ll Jlx».^Ij Jl>-IjJI 
^^SLflJI (_y^ Sj_LiII d_uLajVI ^^jjJUJI Jajiai- CxjlS (JjjLj/3| I Jui u^^j ijsijiJIj 

.^_^L4lL>- 2l 1j ^_j-mM t fill 

/Q_Aj , ijA_i^^^j_u^ 1 Cj 2i L^_a ^^y^ «LuaiJ^_iJl ^^j^_uJl 4j2_tuia 4_i-iD^L>. tSLiS^jj>- 

t^i J^l (j^ 1(1 784 _ 1 7 1 3) D. Diderot jj JjJ o-^-^ JjIjJI iJI^^jjJIII J^^ 
(_ylll 3jj_lL>ijVI 3x.jjj<jJi,l (_yjiL»iaj . »'il ' .^llj jjjjjillj i> J U 1 1 3^Lc 3^jjjij^ 
?^J->- J ' ^ « 1 1 j_y^ ■> J U 1 1 j»jl2j j^I (_3^ lJl2jj l_>:t^ HD"^?^ "-^'jj '^^^ 

(J_<^l (j-c 3_ojLixj 1 1 75 1 aL«JI 3 _■ ■ ■■ "'J .^ tl 3 cj iiijJ,! (j— « Jj'^' jl -»J,I 

D' Alember J j j_aVlj (jr-^' ij " /aJl_«JI I j "'^ L^jLuj-ajj aj U II 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

ijjusLjpl *l3^":^Li I I n'l -^j 4£:j^j^ L»LA^ jj}j'^\ (jl^ Ji3j.(l783_l7l7) 

' " « .^llj .-il j^. ,".llj JjijsJIj (_pL2JI (j-« 'jt!-" '— 'j*^' ct^' «C1c jjj/jJ, j ^^jjjji! 

Jlj_j|j j J ^ -» " I I ^Jaj 1°?! II (J-J-3 (j-o sLcJilijiVI Jl>- i".<I t (_yi>- id-UjjLill 
j_u^ VI J »j>.|jj I J14J . ij^LiM 4jjL>JI ."iI -1 .^ I jj-« 'il<i:>o La I (J I fit ■"" 'j^'ll 
J ■"■■'- jtjLoJI JlL>J,I TTJ^i (.7^ JD'^-^ J^'-* "-^-Hy 'ijj'^' jij>J,l jjja^ JjLJ 
(j-o^^J_5-ulI ALla^ 'LjuI iS^jjj/jJkl CjVLLo i_jjSjij I JUk (_y3 <iJjL«j . I 772 aLx1\ 

(((j^jlj^l 7-jj)) t_*^Lu3 .(1755 _ 1689) C. S. Montesquieu j^K , n'l'ij^ Jli-ot 

j_ijijj liJL>- jjLjvj .((jjjjjll) (_y.3 VLH_a cLg. j-mj I I i-j^^-J.^ JL^J ij_L^_iiJI 

cjjJLiil ^1 .(1778 _ 1694) Voltaire j-jlJ^^j (1787 . 1712) J.J.Rousseau 

^ " I ^"11 (_j.cL<Cl>-VI ^^Sjill i—iLlaai jjLx.u -1 j « " j ii^j I ritj-aJI SjjiiJu jjfujJkl 

|j_2_lILcI (s-^i Li>- Cj^^UIj .jjiii^ (j^oll (jj-^l tj^ ij^j-ujjjJil\ (_jjL;LiLiJI 

(_p I j_; I '^ (j-<.xVlj "^jtiUII 7"jljJI )«-a jj I rr'il, I (_ijijji,l ojjja i LajJalLo Luijuo 

S-j^m /<s_<-oLi I '^j? ^j^ L^j-" '^-sUI ijjo-I^JI t_uij^ jjij VI iSJLoVl 

IjUfcj . (jl J ' ritJ-aJI (j^J^JJj/JJlil (_j.<JJ-ujJI (-Jjijiil <1JLSj JJljJJ i4j'\ji ii^iSLil 

3_fl_ijtiill (_y3 (oIjlII 7-jlj-J Li-oLi. LLsLjJjI Ja-j3jl S^: - 3.aLc. 3 ■-"^ ' _ i_jjfcjJi,l 

. LlLo i>«lj| I— iajILi (jl Lb (Jxjaj I jj i^ibJijsJI 

SjLII j>3->j VI i_2jJjLj V i^JJI t-cjiJUl L^u SjjUI i-flj>»3 i^^3 
J I < ILj ^(_j-^ J j ' '"^JJ iS^jLc cjlj (_gl (j^ *" ^" • " " LjLalj Ijjjvj " I-^ ^ a 

l_5l I j ' '^ ^ ■^~ "j i3_i_<i^ Cjlj_LJij VI L^jjJUj V L^li SjUIj iJa^ ^-^^^ 
liLIjlI i^^jjelHI SjUJJ S-alikil -i^jVI j^ aJUJI djIjLa-lj . SjjLi^ olj-iij 
^LjJI (jJI LaLj I jLiJ JLi_L3 tjl 2Lij.^Li SqAII 4jLl1I ifljjil ■-■''lt^"."l 

jL>.j"i ( tij jjjjL_uV1j jJ-i-oVl ^_^_A SjLxl . ^ <^il -^ 5jLa JJ-* ^ y^ -'_5-^^^ 1 jla 
(jl (Jj^ (_yjk L»^ Sj^^j^ _ SjUI ^ SJjSLII liJJj _ (_>=jVI (jV SJaLujj dUij 



191 



U^ -J-lc: >Ll Ulilia bjLa ULc: Vj iSjLa >Ll Ljia^ ULc: JJ^VI i-2jJLJ 

(_,_LJLXJ Lj-SLa ULc ' '' ''' "'^J (<J-«JI O^ -^l ' '■-*-* (J^ J-i-*-* J-*-^ >L-ll I rill (jj-ill 

3^j.js. iCijLjiLsoVI J^ ^ 3^j.j>JI I j 1 1 ■^"" SjUI ^ ULc: i LaUj jj^a^ 

j) 5jj (<•> (_^^^_ij *(_^-*^ (JS L^-i-a y ' (.^ t^JS Ml ^Ij LaL>- SjLa ,^ *^ 'l-^'l /oJljtll 
4^jj>JI (_yji SjjUI 3 .^ ,UII Cue-Li-a I (Jj i^Iajjiji Jl^ L»S _ L^ji^ Sjjjj^ 3i^ 
3j1i^ 5^=*t!^ Cj-'I SjiajJI jsjUk .-..>. "a ij . LK I ijtx" ^-aJiill «.Luiu^ 3_iKJI 

J-Iij (_y^ ijui tjlSj . <ljiU_pl (j^ 4Jl <lljl^ .> <l"|Mll (_yjljj_l^ («i^ (_P>-<i (_y^ 

.Sj^m 3jJl>-I_jJI '.(jj-iAJ (j-\ J I n ij-aJ I (JAJjJJ-ijJI 
(_^l 3 J Ull SjiiJjl ^ 31^11 nil SjjUI 4jjl>.|^| Jjj^I f-La-jl o^Ujj 

, ijSLoJjjjSlI "tljjtli I jui Jjl3 JlSj i( 1 600.1 548) G. Bruno >ij>j ^I jij^js. 

(_gjj| Ldlii! (_yl«Ji,l I jui Tcjiajj ^J>J r'jj •'l-^l-'^i^"^ - (_yAxJji!l jj^Ji3tX\ (_gl _ 
4jjl <i I nil S^m (j^J i_2^li>-l (_gi (_yAi3 I JlJU L<ia3 <ii>-l (2>a 3j-^J (_>"'-*^*:' ^ ^ .' "~ 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

p^_Lj l^>-^-« t»l t ri t1 ^_^ 5jL_Lt_Jl A^J?E_ul ^_yjl ^ t flO t"ltl ALkiljl jj_* - ^ ' " -^ * 
ji ^Lj-LjiaJkl a1 I ri >'^lj 4_<jJL«Jll aI I ri-val (j^J j-UiHJ I J i—S^^li-VI (j-a Jl>-Ij 

.3_j^lj 3^j.j»- (_y3 I j • "■-" (j^lj.2i! bijj (jJjjtjj I j*^T^ Ai I ri-v^lj .4jjL(JI 

(iJifl Ci^sj La joJLcj j_«ill i')l°i 3_J^ ■-* (oJLc (_yJI jiajjiji sLx-tuS 3-'J>^ <_>^^J 

i3j^ 5jLx-i «^ix-« I'Lj^ «^L>- V ioLlLo V u '^ jj '^"'" 'j-^J lS-^"-^' (<sJL«JI 

<U J '^^ V JJl^ >JJ'^' ' J^ (jr^ • J^ L<ItJ^ jJj'i^l (_P=>3 (jyJ! '^-^^ (j7-^' (J3-* 

Vj 4-lmJlj j_& j_ljL1j V Ljj^ I j" 1 1 -^ f_jjs JSLjiiiJ I Lci,L«J 3ijL<Ji,l /oJl^jiJI (j^ 

. I4JIJL1 Jl^^^l (_yl^ L^jJl^ (_y3 4111 7-Jj jl SjJ-i^ l-*^' 

«5^)) (j>^' CT-'l J ^-^ '^^ lS' Pantheism jj^jJI SJl^vj (j-« "-I^lxJ \li-a>j 
jji iJLjij i3_lL>.IjJI 4_LuIj^ Jtrit self-regulating <1jI jj /<s^L»JI SjLjialaJI 

«Lt-LiLaiI 4jjm ajJiill (_yJI SjjiL^ ^jj '^_' ^ .>»al LLsLjjjl i4_iSLulSLLa 3JLS 

J . .. .^ a ijjjjj.^! «Lj>.j jJ (<u JL2JI (_gj_i-aJll jAjilu UjHiLa jjlS J-iJj-J (ji (j-C 
4_ujil,^j_aJl "J' '^*^ il ^_^ ^L>tjl jj-a iiij:>-L« J^ ' """ ^j rio t"it1 (Jj:>- j^^j*^! ^js^ 



I9S 



LLla Lalj^ I jui (jl^ i-ij^ l-ytj J^j • L^il J SLpti! ct^^^^' lS-^UI j-u^iilll 
cLfljoiLl!! i_^i^ '"'J - ' " '*-yS>-* '^!Sl-iJ (<uLcj (_jjj<jIj iSjju,! 4jjL>-l^iI LoLxj 

"AjLjijI (_y^ ^jLlILj. jLJoi \-<S - 45jj>Jlj J£L<iuJlj jlaHaVI ^-^'il .^-^ gta^jcTi^ 
(_j£Lul£LJi,l "J J' "■^"' Lit.lt--v 5jL>JI lIijISjj '^iJ'-iJ o' "-^ - ^^^'^^^ f^ (Jj-*^^ 

3_LalSJll Sjriiiilrill I j"jj . ^ ' 4jjUI 4jJl^I^I jj jt-^ tjl^ iljui (_yl^j I '\'? 

(jrij iri'tj^ JljjsJj jjij ( 1 679 _ 1 588) T. Hobbes jjj-A (j^Lajj «_o l^^iUol (_y^ 

.djiajkUjI d_L<ii»J| ^jijiu^ «Li^G Ltolaj i4j Ij-UjN I II ji IjLcLcitA ij-*^ 03^^ 
(_jIL>- i4£jj>JI (j-« pj-l J-* l-X-ll (<sJI-«JI (_y3 JllJijaJ <J1iJl>- (_P (ji j-JJ-A Ji^l J^J 

jljJaLij .(_y^ /<i I ii-v (_y3 S-iLi-lj cjI^j.^ l?>^ I". I imI jl£la^lj cjL-u1 i n-*-*^! q] 

j"i^! Ijj-J^ dijlitjlj ^jUI LliCjX.^ i3_uliJI (_jlr (_yjj'i/l • ^aj"j i3_uJlJI 
djLji^iAll (j-«^^jj i^Lijlalj^ (j-* Sj jj <i -v j^J-ife "-tJ^J (_y^ J' ' '1*^ ' 'J \'J I JJJt^>^ 

(^ 3_i_Jij 4J1L1 j£Jii\ ^y^ i^ jdl ( 1 722 _ 1 670) J. Toland juV_p jj_^ 

I t^ ->- (J^l (jJ^JJ-I LiL-u iJi-yiJ i^JJI liJjjk iljjjjij »1 oUll (j-aj iTtJil i—iSUaj 
(jl («-CJJ i3_jjl_o 3_jlj^ Jj.ja_<i£ SjSI jJI (_jJI ijjjji jjiu .cLljIoIjj CjIjJI^j 
Jje-Ll 1 < in" a 4j^ (jl J j '■-'J 7zX\ U^L>J ((jJjSjjiji^^SjJ, I) (j;j.^j>J,l ^^-»^tl 

(_j I ii^l i—iji jj,! Ttjj-alU i4_uj|jj^l SjLail (_yJI l^pLsol (j-o Sj^m cA2jjIj 

7-jjJlj <~<VI .A'.VIj jC^lK SjjUI j-i^ J /^IjtAtl J^ j^Li (j-1-xljJi^ 'ck;^ Cy 
. I j I (.J-"-*-* "^ ^'j^ U^' '-"li S-sLxil ^j^Jlj SjLJoj L^l Lol I JLA «LiLJo Loj 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

3J^I» 4jII^ (1751 . 1709) J. Lamattri ^SJ^^ ^S■^ 0^_>=^ ct^3-^J^^ 2>^' 

■lA-i-S J ^ « " 1 1 J . A 1 SjHI aLjS jjj-aj I nlr ' • « ' ^j (jl£ lilj ./n I ri-»JI (_y3 

Tt-j^ Ml" 1 1 ^ci^ ^_^ ^^jlui^ cflt J tt- U J i '\;j ' ^" 1 nlr t '* '^ * ^.>:!-^ lO~^' »i j i"ii 

i^jjjull jjil^JiJI i_j\r 3j , ..A'.tl J ,<.ljt;^ll 1 ^aj" Jl^jj 1 <ir 5j ,U1I CjI JL&LJiJilj 
(jLjjjl I . it!a I JUfc (_p_o (_5-Iij .71-11 (—kjlJaj (j_a d_ii_Liij Jij.ja_o (J_i«JI (jlj 

LLoJ^ Ijj i_gJJI ^ •"■^"' jj '.' ' 1 < J U J i(177l _ 1712) A. Helvetius (j^jj'jrtliti 
a^j-^lj SLl^I o_j_c^I SjUI jjl ^1 ,_7^lj i^)?! SjLi*!! I^^SLlo <d!Li 

B. Cabanis (j-u-j-Jl jL^ j j-j-J ^ ••■ "'j ■^ ^^ i—^jialaJI Jaj^l /<u ^3 ^j ,,.jll 

j-Ulj 4itJl^ ajjUi i>i^i ^1 a j,„;i;i i j.jj.1^1 ^l^jI ^ (I808_i757) 

1.1 ^Ij A.^tl JjSjI jj^ Lo$jj'Cn"ill jj^7i-Il» '.ajj^ I'lll <illj^ J^J i«l jJLllj 

V Lxj I J J ii <" ^H^'j LoLx-i ^ ■-' I" -» " '^J'-:' lJ^ . ^ I j a . ^ 1 1 jljSJI jj-flj Lo (j-"jJ 
P. Holbach t-LjJj-A (_^j_<j<jJi,I ^ j " "'I ' ^j U", tl | j^j^ JJLo (_yJlj .Q_jL2j 
5 J I ri "tj^ SJiii t_u^j (j-^W (jT^ 'OLo- ^ '^a tiiSJ (_^Ul jjfcj i( 1 789-1723) 

<L%.^u ^«j_''--'ll j2>^ ^'-'^^^'^ '— 'tH^ ' ' ^^^ i.^jj .Ull jj I ri t» p-» '^11 4jLiS 'l-'S!^ 
Vj (jji-ii-J Vj 4_ljLc. Vj 1 _i(jll j-^JJJ Vj 5"a \l ,^^ Vj 5jjjj ,:^ll 5j.j ,Utl 
'"" j '-^ (j-* ^■^'-^' ajjL>.|^l (JulS IJiSLa .4j-»-j 1 1, a ^,*" '^1 Sjjj^ (_ylaju (J-QaJS 
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CjIjLu (j-« jLu .^j-x-a CxjlS . Ij-;JJ^ "^'jD (.3-^ ^ 'Ui^^ 4-j.4ll:>JI <1jS_uISLjJ,I 
3_ijl_Lj i4jjjl£ljJLll 4jjI_uJI 3^Lc 3 ■-"^ ' L^jJ^ "-r^ Ct-^' 4ibjLj>JI 5 ■-' • ..l^ll 
jJL^I lS>^' ^■^'-* J (j Ml J Mir x_<jjLiII (j>^' O' il>^ ^Lciia .Ji«Jlj SjUI 

dilj-iju Lx^ji L^J-Il J>-*^ i_H ''^-^^ '—'',>:!-*-* S^m (_yJI j_)^ oW ^ .^"s" 2 (_yJ-II 
tiLjjj^ 2lS^j_i (1883 _ 1818) K. Marx (j^jl_o JjL^ Uj>-^j J^j -^tH^ 
LaU: .LIlSij Uii^ jjjLHI Jju>J 'Clj[s^ ^jJs, (1895.1820) F.Engels Jl^l 
j-uai^HJ ' J "^ ^ '""^ L_uL_u) jj_uSjLa 3t.L<3^^ , L^_i5j 1 olr ^uj-Lill j^P^JJ cJ-*--^ Lx;^ 

(-i^LJ tLila jl .^JljsJI 2-«-iJ.' (1831.1770) F. Hegel ij-x^ (-^iI^jlII <>jLl^! 

(j-CJ . (J^a_ui X.O (_yJlilJi,l «L<-ulj (.5^ I fill J (jl^ tjl JJLJ nj-LU^m «LloJi^ (.3-^ 
^Q_J ij^pa-L^JJI ^ i3t.U3^1 Jl «Lj_Lii^l :^_^Jl:>J1 ^L-^-UUJ Cj>llijl jjjvl^^l j^^J^ji:D 

J '^"a yl ^1 LuijjLaluj (j-LUaj.2jJI (_y3 La JtJ^ ?-*^?:i lS'-'^' (J-oLiuJI i_j£jj,l 
jjij ^ ^ J ^ ' 1 1 ^1 dj^l UaVI <ij.:vjj,l (j^ iJ-2lLil tcjjuJI (ji (j^iSjLo (*^3:J - 

^_^ 11 I 4 "^jj' "^ "' " J C^ ,>> ^ ^ ' tl ^^^_^ I a ^j "V *_<j.j:^ Ct-"' ^ ^ ^J ^ '"■^' 

^jlcL (oJjJI LfcLSJl (_y:L!l 3J.aL<iJI 4j.<CL=tLiJ Ls.3j Lci^ 3^1 J .^aVi 

j-aLsoiJ S-J^m 3jJj>.I^I Cj^\ui 111 tixis- i^^JjJuJl jjL^^ (_yJI LJJlC lilj 

.1724) I. Kant liaJl^ Jj^jLxjI x_o SiaLill Sjjjdl j^JUVl jjjJlII jL aj^uiJI 

.SjiSLUI ^jjljiil (_yk: 'Qi.cuia ji^.pjLLa >Li4!bjL^I aniiiliill 7cjJl(I804 
LcLOjiJI . (LLloj Miill) L^l jj tLuiu'^lj (LLlojIJI) L^li (_y3 »ljMi'^l (j-U jjj-"^ 
jtjisjij .joLlII Pjj^j^ (.3-4^ jjil^JiJI jl LLLajJjjill Lai i L2jj_i^LljJLl f'jjusjji 
Lli^jJI (_y-2j 3 ■-! • " I ■-itl ?^Lj (_y^ ^SjLa S^^ic (_yji 1 5^j toll 3jj 1-^"' JaJl^ 

jjJJ_X-£i_t^ CT-^ (^-3^J iLiujL:>jl /ciAjlj «LuJ^_J_ul *Lj^^_UlJ1 T'^J^ (J-U.4-1 t_^3^1 ti , ,.n\ 

^^ I ^ K Mi'i I 3j I ii-»Jl CjI^jjUI (_yillu 3_lLSjlII <-<Vj^ll"a i(j.a:>Jlj J?tll LjJk 
.((sLui^ CjVj^I (jjj (j^ "Jj I ii->>JI CjlSjjJi,lj i«l^i- "^ji ii->>JI CjISjjJ,! (jJJ(j-o 
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(,^^.■■■11 Ml) <^^Jii\ (lUaJI 6.ajuuLJla 

<:Lj_Li_2_j cL^-LLs-a i4_ul3U^I uLiia^lS LaLx-i 4-UU^-uiJI Ijl .>.^ll ^Li lLsjIS 
5j_iiKjl (Jj£ (_gl _ "^ J 1 J °l 4_u3UjJI ULiAa jjl JLp-_jJI (Jjl-^'j .^J^-'-^' ^i)jL>-'^ 

.4jJuLJ ^U^-lAII uLi^£ '-<>-':h' ~ i.l^'" '^^'-^^ 4 J I ri'»JI 

«LJ_jL^ J ^ ^ _ Li_jj_j_3Lj_jJLI CjLcj_LiD^_« _ LLl«j_u1 ^jl < " » "r < <•> j t j LLj_aj_LLill 

.oJljj^U 

pjj^j_o j-A La f_j I r J I ,^"aVI (_yi«j (_ylll ((Positivism 4_lji_u3jJI 3riiriliill» 

4jjLjiI^ (jiiLa.l"riiiil (_gi ^J^'ajj i(_yjj^jajJI (_jji^l^l j<sJL«JI f_^ LLoLoI Posited 

j ^ -» " J 2 La ^JS (jii^j (j-* LS^ilajl I JjJljsJI ojui jjL*jj sLiijj-i^LLLa jl 



jji Positif (_yj(ji3j iJii! aJlJ-"ii III (j-« JjiJ 1 1 I ii'tj^ fj^ 7-jiaJI I jui (jl^J 

^J J ( II tjL(_u *_<w^>J,lj ^1 I II )j\j 4joWH gL-oljjJL ^ I II ill -j^jl (jl^tl J s A 1, 1 

I j , „j ^1 ".J 5_j^ Mijll Sjij^ji, jsJjiJI ijji^ o' -^'j' '(1825.1760) Saint-Simon 
j—lSLiUJI (jLSj . 4_lj1 I II t^iJ (_j.Hji>JI (_y3^L>JI ijjjja 4J3 I JljJoJI L^JjJj 

(' '-^ -^ ' 'I ^_^_L«_« JlJJU LiS) LuLejl L^Lsol (JIlX-1 ^J OJ ( II tjL_u 3t_^ ((^_^JLxi3^l » 

2Lj2j)^L1l1,I jlSLal^l i_^a-o iJ:aJ o' S-^^^iJ i3-iAuJI 4jja^LxJi,l 3^Li.'!^ >LiLlo 

p-LiIL>- jf 1 /ci^ /) II ( iia-a CLujfS, ("(1 11"^ at i^>-U>S-(-ua Qn j < n ^L-u JLL4-L /^l (CJ 
t^-^jLlI 4_^Jl>-I^I CLujS Jl^ILiI .fjjuus^l (—^j&JLxll SjLiCUJil 4^Lu<^l » '^j^ 
(ji ( _( T-_tj i(_j_»l3Ll,l (JliLiljJE_o (j_o Lij^_i3LLji,l j-J^I (_riij-^ » ^l-^ll ' 4_(SL! 
(Jjvl (j-oj . j-&ljiaJI (j^J SlulilJI (JliLS^LtJI (_gl i3_L4i«JI (j-uljill i^j J^t j" I lit 
«LLvjJi,l ^^'^ J ^s ^"11 j^^Jii_Laj r-L^_L«j jjjjL_u) ' ^-^ '"^J.* (( <^ J ^ ' 1^^ I » pL-i3 IjUfc 

cLfl-ioJ-iLII j.£L(jj iLijjLso (__>ii3^j 4j I ii'»JI ^Ia^M 1 1 (_yi^ jijijju i^joUII 

j-tliLXI (_jJl3|^I f_^juus^\ jf\e\'\u ^lA"sl .-ill «lt 3jjjS 5j ijl^'tl ' j'jj ' -^ ^ "" 
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4jj_aiLii 2 ^ ..Aa 3_ui_i:3jJI C^TL-i-i^lj .j_yjj^jal!l (_yIaj(ILi Jijill (_yj.uijJI 

E. Littre «LjjJLiJ j j " r 1 .iJj_l^V j-j-j-jj 'ij^JLJ J-j-oI I .^j.^-^ ,ryt ,^l^t I 
S_L*^ 1867 jiLtll jJ-i^lj i^^iijls^l aii,,ili^1l f-Luil ^ 4 ,,in"i (I88I_I80I) 

<i_L«_i-3^1 j^^^^jjLJ «L_tSj i 1883 aLjuI ij^^i^>- Cjj.jCu-u\ (jPJl «4_L«_x^^l A-o-LuJiaJ] i) 
ijjjuLlII /«ilr J (JLusJIj jj^^'^' CjVLjc^ (_y^ I j .^al ; ^ -iJ^J jii ill j 1 1-^ ' t 
(jLS ^c_J JJ-* »^_j-<-ol J r fill LAj^iia_La ■ "^j .^^ L^jjI^jv ^^* * j^^^ii3j_jj jJjLtjj 

' U J 1 •". jJih CLo:i^ . A^uixb^U L^j£3 ^1 ( 1 903 _ 1 823) P. Laffite ci^V 
JaL^'^l)) 4_iLl^ cj-l^V ?rj-^' njij-iiuoJI j'Ciill jj 1-^" (JjvljJ, ^^lill clu^ 

((«Ll«_xId^1 ^^a-LulaJ] ^_^ Cj I^j_xId Ljca )) CxJ^S ^*-^J i o It aj .((«LuL(.uj>Ll ^j.jSJ\ 

«i_Lvj_l,l (j-o t_gj M l J I I j-SLill (JjvljJ, cxjjS I U J M (jLa hjjjjL^ rj^^ (j-c 

;3_LJ(j:3jJI 4j.*i«JI Si^jil (j^l VjJ-3J 4^lSj)j£L1jII Si^jil (jyJI 4jJ^>UI 

jt_l!j£LII u^ Ajlalt jaLtJI TcJjLill ^jjuj_^ 1^ I'ltl Ji^j .jsiaJI TIJJU 4 j o it Li j^ JJ 

j»L«JI =GLaj (_y:i^ <dJLi ;C^_j_aV j-j^ J.^! (j_a 1 892 j^LlJI u-uJlj-a jj 
; 1878 jaIjlJI ^'^-'(i Revue Occidental 3_ljjJLII S_btxJI» jJl-usI Jl2 o^-^J • 1903 

5jl '^ "^ ' ' LaL^ L_ALj>tj1 ■ ^ -^ ' ^ J * 4_j_«_Ltf3jj1 4_(l.tuii2j1 jj^ ^.>-^^'-* (JJ ' " I 

.3_ujJLll 

I Jj I ii-»o I I iitj^ (_y3 Ci-^Li-a JLaJ . I jl£!ji j-u^ JLa. (_yJI 4jjLiiDjJI (jl >l£|jJIj 
(jjj>- i>Lj>ol (j-^ sLLjJI J . ^ A ' " 5^ , LjjijjI (_y^ Cjj .""it I (_^l (oIaJI 7"J>J 
j_y^ 7''-*J L>"->iJ'— "-f^' "i^?^' jl '^H^^^?^! Lt^ j I iiij I II Cjjjjuij (J^ CjjIjj" I II 
(j-o <lj.i:>JI tiJij (_y3 _ tjVI (jSLIj . Li>-V (<s^ (__>l3jju i_ajjj<j ja^LLolj LuU,l 
'i_^ '^'^"'""°"'"'.' 1 L^Luji (_y3j .(aiaJI 4 li I iil'^CjLiiuj J^ j •'■•'^ x-uAJl\ (jj-aJI 

. Ij'^" '— ^T^ '-'^ '^ J I ililu (_5-Aj '^■''L' '^"' ' ' 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

(j\-i <ix.jj^ CxjlS iLiLbij (_yjJI (sJjiJI 7'JiJ^ ^i>^' CjLiLa-"ii nVI oJUk jJS 

(j-C Jlj I ri II (JJa I 1620 aLlJI (JljJljsJI Q^La.jj'^l) oj^-rh' (j "J ' n'tj^ iJ-«-C 
4^jjiJll 4jjJaJj iLo-uAail JLiLiiujI jLisl (_5-3 Lvj^jJa^ 4joUII Ll>-jJj q" i ntVI 
(jj^l CjL-b^ I'irr (_y3 Ja^ Scientist aJLlII ^ I U . ^ ^ j-d-*^ o' -'-"iJ • ^ "j i** 
I". «i 1 11^ iliia jij;p- i(_y3l^p^2l f_jJsjjiX\ JaLJiiill L*!! j (j'ijjill J nic- x_<jiLlII 

i L^Luj) lIajIjjj j-L^ILaj jJ-SlLtaLA ^^ ' ^ ' ^ "^"^ t^'t'T 1 oS ^cIj-II ^JluA^ ^Lt_aj JijJl>- 

(j-c 3j^_ia_i jl 4 J <i 1 < II S^jjlIu 3ijjLA ij,j^3 (_jJI i_aj^ UsLiij i j^.^j ■ 

.^jjiLlII 5 wt;^:ll 

jjj ijjjj^-aLfljl ^j^\ Cj-Q-lxIdI 5^^^j_*ia Jijj?E_a /qjLjlII 7c_LLij-£i_a «LcLlx-£3 tl>^ (*-^ 

5-jr I iiljJI <iJi,L«_o I". «i I iij3 ji^ (^j-ftLiJI !".-»- jll (jl ^Ir SjtAislj 5JVj LixJl^ 

j«£L>iJ SJl^u (JjLuiJJ d-ujtlLa CjLjJIj ^jlLsL^ "^^-i^-^ ^^Js>- \^ LLaJula ^ .-i'^j ' 
^_^_4JL«j1 (_3_tu_d1 JsjLa t ' '^"' *' J Lu£iIL>. u . A-2j ^ 11 4_la1jj «L<iIiaIi_La ^Llul ^^' o^ 

^ ■^ • " I " cjjj 1 j" "^ .Sjjjjtlll ojLo^ jjLiJtA ??-4^ (.3-^ 3~>^ '^jW^ sui^Lfl^ 

.lijjaj SjLa _ ^ oUII ■^ j '1 1 (_gl _ I j • "■-" 4_j^jjm (JjLji^I Tcjj-aHj (sJjJI 
j_A (_, 1 < II -^ j'tl (ji (_yl^ 4.1».V S-b^is 3_Lfl:>Jj ijJI JJl pL<t>.VI jLjJ 

iJ:jjjl>JI J '^»ll 7-j^ I jj I 'i"?^j ''^^i>^?^ 4_uJlj^ ^ ■-"^ ■ i>i-y Ij i^ jJI silj-iHo/VI 

»lj III lX_^ljJI I jUk (j.^ J I J -»-VLj » I U . >■" (_ylll SjjLii-Vl ^^UJ^JJtlll A^i«JI 

(_gJLll Tcj^l^l (jj^JaJI (_yi«jiJ iSjjjJaJI jjk S^Lc ^ ■^'■^ ■ Metliod ?• j ' 1 1 J 
^j_a Jai t riiH /c-jI^^-uJ I^JLtc-a L^jjJis ^l^_UI Q^SLl^ / a sj . ^ ^ a (IjIx, /^I ^^ '^-^ * 

C_ll liTlSl ^jIt* ^tuikli 4.2jjj2 JJ& ^ «lUII -^ j ' I I J . JiJ MliU i—^JL^Jt jj^-- ' ij^ I 

fUitil ^Jjiill uuLojUIl (^ 3J^KJI 5j-i_.lAr,tl ^^jLiII <iu\ i4j.<iLiJI a^^jiII 

,/<si«JI jj I n't (_yJI SiLisVlj 5j<iUII dijjJil r-^1 cr^ r'^^?^ l^lajjejl (jjj-ll 
j_<k dJLjJI (^^ ^ Ij ^" , ,.VI . »lj?"ii II 2 1 jji (_yjj^j5tlll (_, «iUII r' j ' 1 1 (j'^J 
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(JV.rii.il j-p-^l I "i j'a .HpHiirtinn , Ul , " , ,.VI j j M L0L4J (JjLHI jji Induction 
1 j ' '^ aJ_Lj <i_LJj^ /j-jLLi (_jJI I j ' " aa_i^j 'LJj tliLo jia (j-« ''J^ JajLi 

(jjjLlUI (jl^j ivljLuisljplj ^3-Lail,K Formal Sciences Sjjj'^H (^>^' -^ j'" 

5-jjl J -^-Vl AjJjJI 5j_^_Lo _ »lj ?'( iiVI Lai .3jJiJ>J,l j>jjj^ (_JJ.>-I (_ylajjij3l 

4jjj^^ CjLuJl>. Sika-^Lo (j^ I J^ I jx.L^ jVj~ir.il _j^ _ Informal sciences 
cl!VL>JI >_i-q--v jo-SL^tj (^"-^ oj-''^ '^i;!-* (.3-^ '^t" '*-»t!-»^ (^1 1-4J-* '* '^J^ 
I j "'I . Ta ^ j t ^_j^l ' ajjt-^ll CjjJls. IjLa .Cjji^j Laj^jj iZjjLhj l-«-uI SJjLuJ,! 

(J S Ml t (_gj.j>o djLjLiLill jjil^Ia jji j^yjjLAJ djLjLiLaJI jljJal (jjjLS : Luuj 
(_jj|j IjLc. CjJ-x-J (_2j_<j/ (»j-jJI CjJljv La ijuJCjj^ 5Jl>-Ij 5j-JJJ ct^ Jj-LiA 
»1 'm"ii iiVI i_2jju V aLc (jjjLaJ (JlLo jji CjJLaj i_2jjj/J CjJl>- >(_y^ ij^ • 'J^'^' 

Lj-a-jJj 0" I ri tl Q^j^ (_y3 i-yij L«j •^ijj^^ ^jl '' 3^^Ltj LajSLa^ aIjLo 

5Jl^>.Ij 3 1 < I (jL^^j _ jljJaVlj 3-ji»JI - (jLj^LHI (jIJLA i(±jJi:>JI /oJjiJI 

<i_i_«_L«Jl 3_3jj<Jil jT'-'-'l ^ J ^ 1 ** -1 '-^ '" JlcIj^ »Ij S"ii iiVu (jLxjVI ^ijj 

i_j-jJ_pJI I JLA (_y^ La jojklj •'IjiUII Sj^JajJI jl LJuiiiSJI f_^\ Vjj-aj i UJi^Lcaj 
atX^M ^. ^UJI IjljJ (jl JLl>La . 4:UJ;.jal!l atA^M II 1^ (jr'j'^l AjU:^ll j^l 

(<1 J q S "1 11 Vj-j^J (j-SL^jO Jl>- ^ .^al ^1 cULum Sj.^^^! aI Jca-'li III I_*JVJJ 

. I j- t;^^M ^ . .J I U 1 1 (_aj^>iiJI c-l :U.-^I VI 3_lUj<II 3-ij.^tlII Loj .^3J^JJI 
jLxIaj j»_>!^J ' ^-i^^^JrH?^ ' J I <IIAIK ■ U ^"a 3 t;^^M 1 1 ^Ir JlaIUj j»^J^ ijJLuij 
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«jL^^iI ^"j yi,„VI Aj.aJ«jJI ij-it (_yjj^jaIiJI (_,oUll /j-^jjiil <LijLl1I ^ j u -^ 1 1 

(_ylll xjL^^I jjLji (_y3 1 _(^\] u^jju I oK i_jJuiJI J<" Mil I jLs ,<-,t;^^jl (_yill 
(_ji^j ■ (J 1 «"i I'l^U (Jjl^ i_jjiiiJI •.(_yjljii"i II al (4J.4JiIllu r-jj-iJI (3S>-al . ' - , u ^ J t 

J "it'i I jLjlAil SijL^ ^\jji (_3^ ^J-i-'^ '~ '-^^N " Jj'll llU ^^JS>■] IjJOil (JjJ I II 

^4i<dl4iJliJI Aj u :^ 1 1 J a aj .-.< ^ , - .<j~ iji VI jLaiiiU 4I1L1II jljll j-cuij V 

J • "■^j jl (jlaJ (__>2oj^ (__)2oljj^l (^^ _ joIaJI ^ A . ..M "a 4^Li^ L<iS _ ^^Ij S" 1 nVI 
i(j-A-^*-<-«'^^l-J J^=tlj 4JV (JU~iMi^U iJ^iLS I _. Mi-^l (jl ,__)l3l^^Ilil^ t^a-LcCJI I juk 
.<iii3J CjUjIS i_^i^ (_JjIljeJ <iJ3 'I • "■-'II I _ I J I ii_i «l^^l (ji j_ujjiU (__)ij|^p^l jl 
«Ll>-LuI jj_* tj_3^ ljI ^^ .j_^^j_ill <:L%_i-o JJ-* 3 "^ '^" Cj-*^ 4juI^I ^j U ^ 1 1 j 
x_oj i«Gl j x_o I n , ,." ^j I ~ . -a- J 1 1 5 ^ jj U 1 1 a K MiU (J^ (_,lr Ijjl^ 4jiLilI,l 
(j^:>- I JJLa-o i_jj^jaIlJI 4jj^:a^ jj-^J • '-4:' ijj-*-*-^' l£>^'^' 4joU1I (j-^lj-2JI 
i3jj_L3 j2)-C .d ,>. ^ \ y\ |__^j_flj| (JuLjjLi (jj-^ A J U -^ 1 1 eJ-it ji^><-il (ji J^so 
(j-C Li^ja—cJIj 4_Lii^j ji i4_LjJljij jI (_p3j^l (J^J^ 0_9~_3 • "r^ri^^?^ "jW^*^' 
I (j 1*^^ ' J ■-' " ii_jj^jaIlJI d-jiSjtA /jjQi! La£j I Jui (_p ^^^ ' I jl j^\ u^j^ 
(jLjJj (_yJI S^LxisVlj 5JjJl>- S^jjla f'S^ ij-^3 ' -^ j ' -1 1 1 5j_L>.VI SjlaiJI (_5-i-«J 

.^J*JI 
(jl Lis. jS'ir I Jl^ ijJI jjl (j^^jIL>J,l (siaJI 3 lii n^l^ (j-a ljL».| (j^ 1 ii-»o Vj 
(__>IoljJLal ij<s_i_«_»j joJ dJi^v^Lo) ij^\j S"ii iiVI ■^ j'l 1 I ~ < I J U -^ t 5 "a J ^ , ^ 1 1 ^jla 

(_^ 3 t'tl Ml II i(3_3jjlJi,I (_yJLl!Lij '^^^ '11 ji (jLij^l i4_lo j^^'H i,__)l=ji 

jLso^U (_,_ukJLll r-Lliil (_yjk (_yjj;.jsaJI ^aLiJI 3.fl.cuiiiJ SjljLII oLSLx^>lSLII 
Justification Ijj>j3 VI ^^ xj I4JI »^l_^l ,(Jj^ (j-* UJ^..' JJ'^"' '-^^ ifsiiJI (_y^ 
,5_^_aLjv «L::e_u_b (3^3tij jLiA-a L^l ^ <^ joUll cL^j ^ 1 1 l^^_u_4-ij ^ oUll ^^Lall 
i^ I II Mu ^uH^ Jl I jj-oj^La jj-« O^'^^J L)5T^^i>-?-^' (*-l-*-^l ^ -^ ' '-N '^ ^ll-^ *1 JL^ 

3j.«i«JI 3^jj(J,l j^ij-fu < 1-^ ^"a 3jia^ /sJjlII 3 li I II r*^ jjjill i43li Js>- ^^ (_, oUll 

(>_i 3^>L«JI aLSL^I (_yJI l_>:p-lj "^jl jriiiij^^j^-uJI iJLAj .sLkji^ (_yji L»^ 

(j-o (Jl2jjVI 4_Lflj^j !(_, oUll (jjjLill jl 4joUll 5jj U'.llj cLujjjcILII Jljl^jJI 
3Jl I II a jJJLj (ip I < II 7c_jjLj» (jl Lui d U^M 'i jji ^^^JLjjj Loj .LdJj (_jJI jsJUk 
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(_gjj| (_, oUll [_3 I Mill u^i^ sjjiaJI (_yil3 (jl L^lJu (j-« (j-^ ''^^^'^ j' ^iJ-''-* 
<AxuiLlI <1j i_2^IL>J,I JijLuJI i—o^jXI jjt I jut Tc^-iiolj .4^Lbl i— alj .""n iilj 4^Jl2j 
1 j"'l"' 3_L4i«JI S^jjJ,! (JjLjiJ dt--;e-Li^ I j /ai«JI 3 li i nl"'^ tijjj 1 j"t (j-ija^ (jjl 

(2>c ^j^Jij (jjjSi (_jJI i_ajL^I '^j i^'tl JaLiiill J '^■-"1 (j-<->- i_gl itiiiJt-1 SjLo 

j_& i-ij-J.^- (j-o "r 3'^^ jial (_y^ /oJjJI 3 lii ii^la Ss_<fc J .^ ^M i3j«iUII 3j^iajJI 

/ojjkLm (j-a jL^ (jT^j u^ 'jij'-^J njjjLill ^1 3jjjjtlll (2h« JLfljj^U (j->-l2j 

La J . ^ "a i I j a ' '.^ 3^jjla I jA.^j . (3_i.4i»JI 3^jjm j^j-fi (_,lr Ij-il^ "j'j 

i Jj} '— '-•-y'j '(«^L«JI 4 li 1 1,\'\ cijs>-ijji Cj^IJj 'J ■"■■'- x-lmu1\ tjj-2JI (Jl^Ia 

ijj_uj|j juuu±iul\j i-kjus^\ (j-u jslaJI <lflJijj i<ijJLii>-Vlj (J-lSjJIj <iaL«Jlj 

LjiLjii 4joUII 3jj i^'tl jLjI^I ^jaj jsLsoVI Tciji^j ■(_, oUII (jjjL2JI 4»jjVij 

^Uj-lAII LaLx-1 ^^La jLtll^ 2ll \jJt) ^jl ' ' -^j ' ^ ^ 4_ul^j_Sltj_ul Cj Lt M -g- t J Jljj?c_a 
(_yjuj_ii QjS ^ (J^Ljujj 5j jJI 03-^ '-^ (sJLc Jlju -'-»""' jsJ (_5-A5 i<ijSLuj/MSL!l 
I jj ./ojwu jaj > U ^ \1 ". jjl J , ,ij| \_^ i3j I ri-»JI 3 1;^ ^ \t ^ 1 1 (JjL^ «Lj£ >(_yji (J5 
ij^,JtJ;Lj>LII |_gjJ;_iJLll jsLsoVI I Jlj* /<JL«JI 3jiuii3 (j^ (jr'j'^' 3LvjJ,l jL^ 
^^1^ ii"i I nVI -^ J ' 1 1 (_ji£. jlSjjVI (_y3 liaj^lj i<ijjixi3_jj| 4AjuAal\ jLijiJi (Jj^ljJll 
sLLj p UtI (3-'jiJ (Jj(j>oj ^ iJn 'I- M 1 1 1 sJ-iJI (jl^ J '-^" (jPJI 3jJlASIlII ^"jj ' ^.' 

j>L>o2l I Jutj . <i;LjJ^jaIlJI lljLS^I jl . "il U^M 1 I ^^^ iLAjl^ u^jj-lm] i_^i^ I Jj nia 

(_yi^ .Inductivism 3-uIjS"miVI 3x.j_lII ji (_jjIjS"miVI i—^jfeJlLi <-2jj(j La jjk 

. (jjIj TTk iiVl l_ijijJilj ^''Ij ^" ' " »l -^ j ' I I (j-U (JJI-^' ■ U ^ \l "i jji 
I <i_i_ij^_5tll I a^jLlII /?-4J-a iLajL^jj dj 1 «il i na ijjl jjl »lj ii"i i nVl (jlS i(_>>-i 
3_L.ijj_«LliJI x_jLS^I (<iJ.<utJ Zjxs>~ f_j\r jlSijVlj itiaii 4_ilr jl .^".aVI ^^^ 
L^-lJI ^ j" 'I 3 "aj U", ^ 4_Ljj^j>o jji i4_uiL«JI 3^j < 1 1 Lj^lS l^^j^jj I j^.--»j I 

l__3j_Laj (S-A^ii^lj (jj^jJaj—l, I (jj-j-iJ^jaHJI '^ .^''^J '' "' ' "^ (j-A-J-jlj-2JL<j<VI 
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(_yJI Sj-jI I ri II 3j^.£LflJI ■"'! j -^j" II pL^vjl ' • " ^j 4JI (j-« («-^j-'' (_,!'' J 

(_ajS Sj^-iiuoJI joi^ i^JJI J-A CjI jdu joIjlII (ji (j^ \l .>.a . ^ j'^-» •"■ CjIjLH^I 

3 j^'lj ^" . ..VI S^jjjl 3^1 ji II J .^"a (^SLxj V "iJLa i3_j^jj^jJi,l J^I^aJI (jj^ 
(_yi ojLi-aJLilj i(J^ CjjIjj"ii II [J3^ ^ j'^-» .". 5j^ (j^ <ijjJEjj u^U I Sj^j^jjJI 
'". j" 'Ij ij_iiu.c x—ijiLlII (jj_2JI Jajjiljl (_y^ (Jj^jjfc (*^J <J^J 'l-'i^ SjJiLcil 
(Jjl_jjjk (*i^J iJ^T-liiJI (_5-^ ^^jljj Lo-yJ , I a J U". 1 1 j^^jj^jaHjl cL2j^j JJL cLiiiJu 

,4j^qII i>ljjj 

JL«J I 1 j '^ ' 3ijL5Jil ji SjJaLiJil jjLfl <(JL>- i_gl (_5i^ Aj , ^ . I i^ijjj, Jj^jji jjlS 
iJS'iiiia ^.^...la lisLiiJ^ (aitll Siimliil Sj^Lj^I (_yJjVl 3JL>.jJllj cjull SJaiJ 
(j_o (J^ J_Lc ' ^ a J "i 1 1 LLj (J_4.ja_j I jj n^j^^l cLicuiiill 9^j^ (j^ j-uiHoj 
i<— ijjUU i_3jJaJI jji _ Sj ^ i"ij Lla^v (J^al _ (Jji^jjfc (*t!^J D' 7^-:pg-'-^J • JJ^J 
. IjJij Jlaj^I Lxiajl (Jj-2j (jl (^jSLxjj ir-LlJVI (_y3 J^i i iijlj Luj/ j-pjl <lj| VI 
i jLj< i_gJLll 4jiL>olj (J^ CjjIjj'ii II 05^ (_yJI J ''" ' ' (<u .«Li IJljj (_ajjj, dJJjJ 
i(J_o i—iLS-ci (_5-3j . L^lj^Jajj (oLlII 4 li I iil*^ ji-'-»'-« )> jTi t (ji '>>j1 (_3-^ (1A-*t!^ 
I j "'V .3 j-^ j'l I jLJjJ J15K 4j^JiJ (_yJI SjLfuVlj I I II "tj.^ (_yJI SjjjlII (j-« '^^ 

LfcLblj (_yillj h-l!I JJl (jjj^jjtill ■^ j'li 4j^Jiu jLcitA (_y3 SjjLJI joJLtil (j-« Jj>j 

jLSj J ■'■■'^ t-uj'Cj]\ (JJ-2JI i—flj-calHo (_y3 joiaJI 4.ituia (jl . joiaJI cLituis i_Jj^ 

. LljUI (j-a 4_S.>-V CjLoL^jjiI iUixiaj )«_o i LtuJ^j I^^HLsol (j^lj 3^jj^ 03^ 

4-al I n'l'^V (jLjjLjIu i(oJL«JI (_jjJLuji ijJI jJl 1 I Mij^j IjjLsoI CxJl^(ji Lslj-a- ij^ 

.5j^ /oJjlII -.SjIJlJI JlIo Qi^ (J-^tM-^J-^ J^ La^ j-oVI tjl aI i-d^Lo-lj 

^ o-^>Jj .jJLuiSLiV ^ ( 1 866 - 1 794) W. Whewell Jji>j^ (aJj jJj 

I jl"i I iilj ^i_i_ajj LaJUa . I j"» "1-^ (j^ 'IjLl*- (oiaJ(-o ^ '^a ^^i jLtj r-Jij^-L^lS 

SLijJlJLfl f_y.jLMjS yi "1 ml ' . .^'-^ (JJLll I^J;L>- l<iij^>JLll (CJ^QJI) (_yjj^ '^^^ 

.Scientist /oJLc 7c_LLaj-iiA 4_ijlx^I C^ji-l^j 4jjiiajj lA^Liil ^jSIUI 4jjla^I 

J^ .LSLoJKjIIj S^LjlII f.\S)^\^ liiiiJI (_y^ tUU^I 4Jj njjUIl ^ (j^jj 
(j_o jjlc j-i^j (_7^ i_gljljL3 Jl^Lj 4_(SLIj 1 5-lo-lI<3 cjLiLj^ L^LjiI L4JI L^i^ 
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t^ jl°l Vl (<lL»JI TcJjLu (jj'J («-! lS'-'^' Oj-u^^ (_y3 ijoJjii! 7"jj-o L'-^j' J-*J 

AjJLjlJI 7C_JjLj)) 1837 aLjlJI (_y^ JjJ_Lji jJlj^I .4_JJlJ_flJI CjVjLa- oil «l^^J 

jjj-SLj i(J_i_ijJI jl <"i iiVI J .^«t Sj^ol, I cLujjjsl SjjLlII ^'t!-" Lt^ 1 1 I Vi J 

jj>-l LiLjS 1840 aL«JI jjij-ol (<u .d_ujJ<JI 3jLUa:>JI ^^L^J J"-"-"-* ?J J^ ^ 
j^ cCUkila J^U. (j^ VI liJIjjVI (3^ (jr*^' 2^' "^J-^ ^ f^' 5n,,irq 

ajJjlJI Tt-jjLj :(jL3j_LaJI i_!Li£LJI (jlj_Lc. (_yi /o.^v^Lij cdJjJ i<JL»JI tcjjIj 

cQJu dt iU (_jLjSL!I IJl^J lIijJij^j .gLuljii" I nVI a^JjiJI 4 li I riHj tLulj li" mVl 

« 4 J «1 U 1 1 jl^laal TCJjLjl) (JjVI '^ 1^" • "" (^jJjU^ Sj^lj LliJ>0 4jLjjiJ^J 5jj_^ 

(j^La.jj'i/l tLp-l)) (jljjjLj cLtuiiJ aL«JI (_y3 (_yJliJlj 1 1858 aL«JI (2>jjJ^*-« (^^ 

Q^jv 4jjiaj (jiajju iJ^p. IflAfl ^1 .11 .ri ;^ ,':.<ll 5 ^ , ,.l"a ^"a« .-,ll",tlj ,.r ij i-^ll 

<iILii5j_3 (jlj_Lc. 4_jl Jj-ij . (1 3 J U 1 1 jl£l3'i/l tcjjLj)) Jj'^I t_iLlSl!l (_y^ Sj^ 
(JLx^'^l i_Jj-3 (j-* S^m ojui ^^" ' "I 4Jlj ' I j "'J 1 ' ^ " J djiaj^jjLil S^m djLjLiLs 
AjJjJI 7t_jjLj» JjVI <tjLl^ jl JLcl VI '^; J-*J (n 1 < II TtJjLi J^Li. |_gj j'sll 
• jL^jJI (_yi-C .< q "i < a jjfc La jJt^j joiaJI tcjjLiI (_>l3jj(j (_gjjl (i4-ulj S"i i iiVI 
jji La jJ-Sj (<ii«JI tcjjQ] (__>Iojj(J « 4 j q U 1 1 jlSLs'ill tcjjU)) Lx-cu .."iI U^\1 1 Ij 
d-iiu^LLa jjl i-jLlSJI Tc—uo^jij '"'Ijj '^" llj jts-ufcLiilj jl^Ls'iil u,^ Jlajjlx 
. t_gj Mi I II j—iSLflUJI i—ajjJaj Jajijjl) )«_a ^ ^ • •■" " I j^*"^ (_yJI i— 3JL^ CjUjJalll 
JJjlIIj jjLajJIj jjl£jLlS (JjjSJI 'JjoUII jaj^kLaJll TiJjLj i— lUSjl (__)SLaLij joJ (j-aj 

J iVj-^tlji il i-».iVljj ,^:«tlj 4iL^|j I u , ,.jllj S^Lllj Sj^lj diiJIj 3£jj>Jlj 

(JIjlIIj 4jjj.>JI i_fjillj «LflJi^lj SLpJIj pljjVlj 4^1 Mitlj (JjLtlllj iSj jJlj 
J_i2jlII jLjjLjtjJI J^^ cljIjiiHI ij\ Jj^J-A J^JjJ •cr'j^' 5i»Jlj SjjUJI 
(j-a (_yjj/Lj/3l pLLaiJI J's i" "t I Lijjjj I j .^'il ,^-^j jttjjiLill jl jlSLs^l 0J14J 

« '^" jjl (jjj p Ull djLjAa (_gl (JjCISj (jJj i4"iii I lil*^ (j-* ''^„ J (oiiJI t'JjLj 
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(_pLI (JiLol ^JJ>■ (j_« 'L! IjtJ La Lx-jusj-a ij_i.c i«_<j/Ll!l tJj-2JI u^ [^jJx2\ 
l_al_<u I U ,^'^~ (_yILll "A-ulj?" I iiVI S^jjJIj 'Liijlo^l «L^;»-lj^ ^^^^ i jaJjiJI 

jj-oIlSII (_yiejjlj^l L^jfcLsoLj Sijiaiil 3_LjjjL5tlII 5-ulj S" I iiVl 3x.j_lII I jl^j 

g (j i 1 1 Jji^jjt Sjiaj Q^Si (j I JljV (_yJLl!Lij . (J-aIj j-^-^^ (.3-4J-«-!' i3 ' ""'^^ C3-^ 

(_^I^ ^L^l (_^Jl_lLSIl11 ^ \j ^" . ..Vl ^j_a \j , ^ ."j «:Lj^_l>. ^^liSl _ ^ K ^" , ,.V1 ^J.^_iJj _ 
(Jj ^ J "a .3_Ljlj_2lL<j/VI 3^j-(JI 43JlxI1^I i£lxl\ iSij a' i nil <~»l t;^^\l 1 1 jojjjjij 
4 " 1 1 1 (Jj1_<jj V ^-ulj ?" I III 4_LLiC (2>^ I ^ .'^.'C" jaLiJI tcjju <i-uj\j^ (jl Jji^jjfc 
(J^Li. ^jja <i;UJjj:>EjJI iijLS^il uajj 4^ (Jj i L^ (jj'v i n o"n (_^l (C-uwilll '^i:*- 

(_y^ Mysterious Point Sjia^Lc. Siiij (_yl^ ji^i LLa (j^ •lO'^."' (.r^^a^. ^ j j ■^ " 
Jl^ (jji^3u "JjoUII (j^jj^l (jl jtxisjij .(jjjLaJI (_jJI ^ U^M 1 1 j2^ (JLSILiVI 
(Jj^ L*!! jd t^J^jl (<u «Ui2^ 4j^Jaj L^l i<l;Ljj^.j>o )«-jLSj Sjjj^ (_y3 f^JrjJ' J'^ 
. ((Inductive Rationalism)) 5-uljS"i(iil 3_u^La^ Jji^jjfc Siiml"'^ (jl 
21 r- Ij ^"' ' '■ y ' (jLj ^L>- j^^ Ml f^j 0^ (j_a 5_^^_L>.'^I (Jlil^ i I nil ^^^ 4- tJ t- ( ^t3 Jl^ 
s:lj-SItj_u Jll (jLl jJJ)j_ufc ^^ A"N 1 'g\ - r \j ^" . ,.VI y Ul ^ , ,.1 ( rr (^ , lit Aj ,^f^ (j^ (^ *(_T^^ 
(_^_Lfl_JLjl A^_^_ili,l (JjjL_u1 (_^I^J ^ . .,^\ ^jjjl ^LLi^i^JJ (jl ' * '^ * lial I M ( iiVlj 

(_j_ij^.jaJL!l /y_^_m j-jjJaj (_5i^ iJjLJt!-* ij-*^ i4_iiioL«JI cLLiiiil ji (_gjjjj(JI 
Aj 4j«ilr (_>l3j^ p'-^l Lt-"-*:? lS'-*^' (_jial jTn nVI (_yii5j^l /t^-UI 5jj-co JiitjjJ 
jsJj .(-jj^jaHll /jjQil La^j I j '_; ' jLii>-Vlj I Jj^** (oSLsJIj i Lljj^.j>o LijLjIli-l 
(j-^.^*- i(2>-j^ Ml < II (jj-ajl (j-a (_jjliLll I ^ . ^ ' 1 1 ^^ VI S^^jJI j>JLA '^-'^^ *— ^J^ 
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'" J '^ /*— * J '^ * ^' (J-^'-^ ^ ' '^"^ '^ (Jj it (jjj?tjjl d 1 ,^"». rt <"» t fijl 4j oU II 

joJLjlJI jjjj ^ U ' .'J (_, I < II (_>-=>_>-^l pI'^H iJjI-5t!-* (J< I'ltl . ^ 1^ ^ Nt 1 1 

jjlaj_^l S^^SLs ^jjH^ 1 J ijJJ)^_j_A ^_yl^ iJjL^J (^L>- (J-« Cjjljj" < n (J^^ * »-*-^ i-i-A jj_« 

Sjjjiifl A^^-Cl /nlr J^:»- Ij-flUJI J^J 'tjj'ajl^"! I jj_j^ijjjjrill I jtt^Jl .3-jieJjLi^l 

.CjjLj) (_yl!l /nUn iCikjuAs ^J^jjil (Ji-Ju<i£ ^"j'^-» •"■ (_5i^ i_ajj(ILi (jLi Lb^Jb 
,_>-a_Li=Jj (1873 _ 1806) J.S. Mill J^ i^jjI^^iIL^ 0>^ SL^ Ol lJt!^ -"^ 
4SHI /<i£o. _ i^gjjUSLjiJI J ir^tll ^ 3j2^I dJJj (_y^ 4j).jL>JiVI \ji'^\ jLuA. 

(JjLLiajiJI («u>- (3i^>JI f-i^J (J-* O'^J • '\? J ' ^ ** LtA)' ij-* '■'^ l5'-*-II - HDJ^"^":!^ 

i±x;>.LAI rJj-^Ji "iJl-s SjjjLa^ 4j^IjjVI <ijljji^ CLfli\£ I jlj ij^ Liuil LJuij^ 

(j-oj jL-ajsl (Jj^ ^ J . ^ -^ 1 1 j2)-o jLjSIj aI^^j:*-! (Jja^j ii»^Iim jSiiUj jL>JI 

(j-ujio^ jj^La . I JiSL& <i>.Ij^Lj S-Sjii. aIlAliI ^^Jjja JiSj . sl^ji^^'i/l Jj^ «Ijlc.VI 
ojjj jLoIal Sjajju jlLo liJjjl lOj-i-ii^ 3 li 1 n^La A^icl ,j^ (1836 _ 1773) J^ 

^ I j 1 1 1 Ojlji^lj <lflJ.SIuj 4ILu^ «ljl "Ijjjj I riU J< I'l" I Ills l<ijii«JI J>l^ i3^l-J 
4-lJjlj I rilLl <^-uj\ I ri-vl )«-LlJ I IAj* (_>>• I (j-O LjSj 2j I Jl^^ (-JSI jJ Lj jsJ . 3j^SLi!l 

(sJLj (jl iJ-J-3 4_j_m 4_j£ljj (ji (j-« I— 3^:>JI «Li J Til III (ji i—xjjaJjl (J-iiaJI *ljl 

(jl (_,IiiJLi JiiSJj (jlj -ijLp. (_y^ «t_^l -iSjLij tjLi (1832 _ 1748) J. Bantam 
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. I U I J jj-«LiL!l «LoLc (olu (jl (Jj5 4_ulJjjJI (j^L^ •(^'^^Ij ^.JT j ''^■' ^ "^ ^ '' '' 

■ ^j 1 '^ (j-* Ct:iJ '''i^ll (_3-3 4.fl-U^ 4_ujiAj S-oji <iILiLlJlj i(_j-ml j i nil \l .^"aVIj 
j>j_Ia_i (_y^ d—uLial iLituiiill CjJj LiJLuj .<_!j3lj j» I'lll sLuuiLi L4I0 TTJ^ 
d-iHa (ji-2 1 1 j '^ ■^ I 'Lj-Cj (_5-1Ji ^ ' "■^' ^_y3 JL3CJ (<sJ Ailli-I iUjjjiJ LaiJLo uUS 
JJ^^I j-JJ^ O'^J ' i-^lj.^:*-i-« ^"-p^J ' j" * I (j^Ij "^j I iitj-aJI 5jLxii:>Ju 5 Jjjui 

(_,lr sLxia^l L^jLjIj L^j^Lla JJju (^^ La (jPJI J>Lu CxjjjLfc i^JljH Sjj^ 
M^jj ltAs^ (jt^ ' I '^j '^" '_' LaLc ,jjj '''"" (j-a J-^^l i_r^ " ^i>^^' '^'j'^?^! 

i~i <i\ III] cjIj m <i <"«( ti juu^ 1852 j^xLtJI cjjIjj" r ti 05^ ■ ^^j;J"j 1849 aLlII 
Lkjj^ j',^^ Vj-La (jj'iMilj liJUji <_j|^pJI Liljl^ i\ I iitj^ (_y3 Ljl^j rj^^' 

(J^ (_flJi ' I j "■■-" ."»! ^lU'l I ^^^ <iii3j iijjjj^ I'll II "vj'^ L2jJlj^ (jl£ .i_J^a:>J,l 
^jjj ' '■-' i>\^^ i_^ (jj/LAJEJOja^uj sLjjLiis^l "^"iii I iil°i (j^ uLjS 1865 aLjlII f^^ 

.(_yjj^jallj| -^ j " -1 1 1 4_j^L<ii».VI (»^i«JI pLiai-l 
i<ij^j_iJ| J_^JI 4SjaIiJ «CiLL>- jtlLa^ (_y3 (J.<iC Ji^ (J^ CjjIjj"ii II (J3^ (jlS 

1858 aLjJI 4^jJ;JI cJi Uj . Li>L£:l ^l J^-oj (_yl3. L^jj-aLla i_^ rjJjj 

lj"i l->ijl (_y3 7-J-i!l f-^_3 'I ' j II («-S-^ i^j-ll J-A lSJtA^^' 0^>^" j'-'^J 

^_, Ml -vjJI J^LiLljjVLi (2>JJJlJJ,Ij I Jl^ (j-uijvi^il I n'lC-] (j-a _ Cj^^I dili 
(J_a /<i ml tjj "i '°i I jJaJS ij>c. Vj ! L^Lfc'i/ J i^ll /o£L». iiJ_pJ ^ ,tl Ul I J I jLi^ 
_ 3_j^>.j>JI (_y3» <i-iLlS •■^^"-^ .<i£ji>-j Jj^l (_gij aI^^H^-Ij 4j^.j>JI JusK-^a 
(_y^ JLJtjIj .(_^lj_LjJ jLLI ijJs: <Sj!cli (_yl3l^jjsjjjl AlJaJil IjjIj-oJ « 1859 
3_aL»JI 3_«jiil,l L-^jua iaIIIi i>iLl<j,lj «Lul ,jx. 4jjj |_5 JJI t-xjijlll (J^^^' 
j-^^ 3.^1 < I III! (j-a jji^ jj^i (Jjiso jji S.iS^Li.'^l (ttjill i-SJui q] (_yl»J (^ JJI 

i_^jlII « 1869 _ sLujJI jLu(IjjjI» «LiLjS J^ ?J^^ ^l^jill (^^j .,jjLlII ^ jjlc 
(j_a (_jiLc jl2J .(2>j^ mhII tJj-2JI i_^ 5ijJ,l jV ^" . ..V «Liiii>J| 3^jL2Ji,l Jju 



IS7 



^JlJ-C " Ij ^" . ..VI "a .jjjiju (2>a Vj sliiS (j o Jl>-| ^Lii-LJ fJ \i\ia »lj ?"i i iiVu 

(J_i .^ _; 1 I «tl 4^j iLxil -'-^ ^'^ (J-^ loljj-o (Jj^Ja 2 (_gJJI Jlx»-^I jJj^JaJI 

CjLjj SLo (J_i J Li-aHi- u J .'LjiLfl-^v ji «L»jjEj^ A^j XM (_gij (J— SLI i—iiajl 

ji^—jlu tiJj!i jj a ^ i"" 1 11 1 2i i«Lul^j fi" ( 111 t-l) L<i_L4JU Jij 5E_a 4ju^IL:e_aj (j-AJ Jl 

^^ Ha 3_^j i^ll j.£LiII (j^Jlj^j (4 = 2 + 2) Sjiljpl (j-ulj^ Lr^ i3_lJI 

(j-o Lij-ul^;*- d"U^V La a^^iiSj i«Ljj|j_2IL<jil di Lft-Lq.tJ Vl i"i I liji L^JS ... (Ijjkl) 

(j-j>-i (cJ .((1)) L_4_j1.i Ly-^ " ''* O' L)-*J i«4)) L^-iiJ <li^ ^^^^ «2j 2)) ^l^^H^l ^1 

4 S_j_S.j>ij1 (3-*^^ *-* ' '^ *' 3-*^ (JJ 'p '*'' "^ ^ ' ''' J^jj?E_a jj_a JLt^ ^ K ^" . ..Vl 

. Logic of truth 
i^JJI (1864. 1815) G. Boole J^j ^j3^ <iiLljI Ij.^1jw J^ ^^ ' J=-f 
(j^ L^J^I (_jJ>i (.3-*J LtJ^ Mi_i joJ 4_(SLI i4jj.xjJI <ijjl3U^I (JJaJil SjjJ j-x^ 
(^jj-«^l i jU il l JJ* J'j^^ jJaJj,! (jL^ J_o j»Ll (_y^j •(>£> ''' ' ^ ^ ^ u>^' 

V (_gj_&lii JVjil<jl jji liiljj ...tjL&jjJI S^Lslj 3^-^^ jlaj^ 4Jl >LjL3 
, U ,~ . ..J a 1 1 olr «(_yji (JSlj JaLs-l i_g JJI 4111 VI i . i nLb Vj S^sLxbl (_gl (j-ojialb 
' _ ' i' «~_' ijiilo (_jJI sbvLaj ^4^ (jLtujVI Lai . dJj^ La (J^LJaJI joiaJI Ijui (j-* 
JValijiVl |_^l I sIj-HjjjVL VI Q>^ (>I SJlJJls- S^jjlaj -iJjtjj SjjijJI 
AJJcJ Lo _ »ljS"ii iiVI (jl . JLo-^jJI (_yili>JI (JVjGjjiVI jJt (_gjjl (_yjJ^JclLll 
jj_u_taj Ij i 5Li:>iJ 1 ^ U ' rt J ^^_jS_flIIJ 1 ^ U ' rt J (J_4ju 1 ^ U ' rt J /cJjtJ 1 (_3l:a_La j_A _ (J_a 
.(jLojVI 45iUj t^JJI j-<uil JLp._^lj Jo.l_^l (_^jjiJi,l 
i(( 1843 _ jJ_Li_m (j I iM)) «L_l1IS /c_Aij /c.j*_u:d1 (J_a ^*-Jt-aj jLLs Vl IjLA (jy^J 
^^^_j_j J U . ..J ] (jLS I I I a ^ \j ^"i . ..Vl (_^_a_l tJ^J^J (jLj 4 ol^ (^j_L2:>tJ VjL^e-a 

fi lj-SILtdU>U (J_a ^*-j-^j i uj^j_Ltf3j Vis Mil jjjjLi^ll jU . ..ji jt_A^j l_<4Sj .jjjjLi^Jl 

(j^Lul (J^^juaAJl . .1 ^ 1.^ ' 1 1 ^ I II t)) ^j_a ciJuJl » iLxSjl I j ' o ''-^ t^Lj^LLa jl 7c-il^ 

Lflt ^ tt- J l i tjjL_uV cUuLa 4_t_al_>- jj_a ufclj ^ufcLLa d i ii o"v L^l .julu\ju\^ »_i_uQllj 

«u_u_uj (^j_A ^u^LLa d I no"*. J VL4J>.1 ^ili-Ul ^^-jSL^HJl (_^^^j_LiJj t^ oU llj (_^_aJjj?Elljl 

:^LiJI 3::^l ^ ,_^j . L^LSIj 4aLiJI cj11>UJ1 e^Lin^l 
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Method of Agreement ^L^^l ^g'l a . I 

(j^ 3JjL2J,lj iSjjkUiiJI I jj" jJljj (_ylll cjVLsJI (j^ (2>^L4jo jJlc j-jjI ;<-«->■ 

5Jal I ri J II oJl^j (jj^ ^ '^ 3_;«_;;l-^ll j ^Ijt^ll'a .^jjiLiJI Cj^jcjJI f_jJS L4I0 
i_3jjJaJI liLLilj JlJsj ij-J-ilj V i^gjdl Jj>.l^l J^IjJI I I'il ' j jl-^j cly^aiJ 

,C-j^^| ^^^ (_yii5JJLll ' ^ 'I .^".tl (J^LiS ,j-« J^' * " J .^'«ll J 3''^^ , ■ U h ^.'j 

Method of Difference L^!itL>^l g.^ . 2 

(^^ I '•.-»■ J 1 1 «L>-j|j_LaJi,l SjjiLkiJI i«_2j (jVlilo CjJL>- lil 4JI (_5i^ ^ — '_^ 
^LaLc I JlX. La »(_, Ml (J^ (_y^ (jVLill (J_ijlj ij^VI (_y^ » ^" Vj I itjLa-i 
Uj^ jl iL^J^Jj^ jl iSjjkliaJI 3J^ jjk 4j£ (_ilL>J,l J^LtJI IJLjfc (jl^ iljo-lj 
(_yi 4_iLj_«_1j i5j_iiLlilJI CjJJl>- (Jj'^I ijliil (_5-^ 4jJjL:a-l ' I j"'!'' (j-a UjJ^>_il3 
O. ' "^^ T 3'^ ^ JJ '^^ i^^^aJ J^J i(_5-"-»iSL«JI (jLij_JI (j-a pj-i "^Jl •'-^Lc. j^VI 
,<LSji>j 4jjju^ (_jJI SiLoiaVLi " a vl .^" Jijja^ (j-LLaL«JI i_a^ii>-l Q^SLiS ^ • "■-" 

JjLjjjjJI CxJL^ (jlj iLkj_<jjl_j 5j_&LliJI ^\ <j"iMil (_yi«j S2 3ij(JI .altj'iMiLa 
3 'j« '^11 ^ju& lt^ I. iU'iII » jI-^" • ""' (_, <iUII I " . -»- J 1 1 cLlLlLxHII 
3 ; ' ^ -^ 3 J iiiL-u'^l <ij^^SLaj i^jiLiJil ij^l j-^Jil I j^a jju JU. (_^I (_yJx. 

.i—iLulII 4^Laj ^Jjj-oi (_yJJ/ji J^ 

L^MIL>.^lj ^Loj^l jrU ^^.»JI rr (j'l a . 3 

Joint Method of Agreement and Difference 
1 1 jj^ (j-a d-LlLta ^^ii^l Q^£Li3 i(j^ll2jLcuJI (jAjij>iaJI cTV ^-"^-^ ??-4-'-* j-*j 

"ijLili-lj i4_L«JI JJ 3 '-^ .' ij J U 1 1 jjjl-^ (j-a (JiaHjl 3JjLa.a <lj| .SJl>- (_5i^ 

|jj_^J I 3 Ij I « a «_a <iJ_«JI (jljJJ (jj_L.a^L<j<VI tfl 1 11 La .jl i L^LflUJcLl 

. LaJLcj 
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Method of Residue :^lj^l ^g'l a . 4 

4Jaj\ iiiil 4-ulj ii'linVI CjLlLcjlILj LiLi^j^ i 5ji^ j-i-oLl^ L^ La Sjjfclia LbjJ 
3j_ifcUiiJI dJJj jj-aU^ (j-* Ct^-A? '-* O"-^ id-ujLA <ii>. CjVjUI, 4J^ L^l (_5i^ 
/t^jj,! I jLjk jjILtj dJI (_jJI (J^ "J-iJ • <ii>-^iJI L^V^Lla ijji ^ " j" Li 4i^ jjfc 

j-lc. iTiLjiLcJ,! SjijL^ 4jL^ (_y^ r- j ' 1 1 I juk (jyjLj (j' c3t!^'^' ij-" O^ O-^l '3.' ' "^^ 
.* Ljj^pJl IJl^ <r ^ T^ > 1 1 ^ , ,M)) ^^^ L^jlxIdj jj_a ^t 

Method of Concomitant Variation j.j-iijJI 1^ j»jMjJI g (j'i a . 5 

iLal^l Lflx:>-Ljl L^ (^>Lj-^ <^ ' M o'»'J1 ^lj^lUi iJjuk jj_a t-l) j 1^_lIj_u (j^^ ?-^3 
j_iSj2jJIj 4^jj«Jll <_jjLj/i »ljii"ii iiVI aIjLo LajjjiLi ^j^ I'll J 1 1 (^jijJ ij-2j (<sJ (jl 
(I LaI^-^-u ^L-ALLa (J_iJtjJ ^1 ^j^^^ * ^'•^"' ' " * ^J L_3jJLJ 21 » (J-aj i Jl_l>-^1 ^j_<uJL1 

/sJLc: jjij . ( 1 822 - 1 738) W. Herschel J-<i>& (ojJj Jjiiij J^ i-apjijj ! 

i L^\^ a ^_^j 3e_J 1 J ''^J'^ O^JIJ' ^ 4_j_a_Lfl_tIj «1 JjL_JLX-l ?* LLi^ i^_^S_L3 

j>jl <t^Ij (jjjj J'jjl 't^J-^ '^^' (»l— «JI I ^ .':. "XI "a i3 iiii-a-a (cjI jjSLtuJj) 

«Lfl_tuJ.flJI «L<jiljjJ ;j^ ' J j T I » I U -^ « «LjL1S jtjijj i(J;>.jJ (jjj <i£ l_»iajij 

tl^p. iPreliminary Discourse on the Study of Natural Philosophy «3_Lj«_iaIaJI 
A^LiJI)) (_5-uu (JI^V jjiii^ (j-*'-'^' U>^' Cr^ ^J*J. djijjiiitl -»■ lU'^ ^ jjlS 

5j>>j1S"i11 ^jjj.^^ (j^ »Ij S"i I iiVI T^jlS ^Ll^ (j-a t_iLiSJI I J-A '*JJ n^^«j.Utl 
3L2ILuL/3 3j^^ ajSj-a 2^[juus Cxj[£j tiJ:^jL:>JI /nUll -^ j'l'^ <:Q^Lu<o dJjLx^j 
4 1 Ml" CjljLiujl jJjIjj_A ^t-i^J » iLlSJl \jJb ^_^ . 4_jjlj_lLiJ 1 a^LuI «Lj_ujLx-a ;^J^ 

,4j|jLJojIj tJjSLu (J iH I M tj^ TZ-^lji i^yl^. lj_uS Ji_)j j<sJ Li^jlS (ji J_J^ . (J^ TJLjiLLa 

L^3.j_<I/ (jl JJLJJ i4 I iiQ-ie-i uui joJ i/j-ALLa djtjjLi LLuLuji 4JI JL^ (J^ (jl ijlli 
I'l I ii<l ij JljIjJI jjk p^jkLiil (_gl (JjIl>-LJI i—iJlli-lj JdjLJji L^l i_^^ 1-11'^" (JI3 
(_y^ jij^jJIj (^1^1 (_y:ai4la (jl 3ia;v>La j^SLxJ o^J • I-4I0 '•^^'^J ijij-^ cJ^ 
(j^ x_«^>JI "T- j '") tiJliJI (jlj i(_yJj'i/l Sj^liiJI TiLjkLUI (_jlr (jl JuijJU j-J-ijJI 
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Lcj (ji JlJ^ ^jj-lLja J-&J Jj'^' 5-4^' "^1 (jr^ ^^ • Jj^ (jri'Cr ji (_yAJ 

(jjJLSJI (ji_i IJlj* (j-c j-sljj iLikjLuGj I j^ I I". I ji j_^j|j^| (_aLJujSI (j^j 

'y-a-S L^i iJIl-lTlj ^-ja-ALLoj . I j" _■" ' (jl JiJ^ <laji>. Jj LjIoj^ (J-^ (_,oUI1 

3i^ (_yj| J^mi o'A^ i_a^iii-Vlj jj'-^^' ^-^ j'" JL>iJ I J-A x_oj iSJl^ (Jl^ 
(J^ 4j_>Jij (ji^ Jl>-LI,I jljiAJ (_y3 ^Ijjla J 1 1 nil I— ajl" 1 n t (jl j^j^Lajj ...5Jl>-Ij 

p 1 < II Li->-jJj 0" I ri tl ^Ljij L^I I— ajS > U ^ M '1 5Jl>.Ij SjJiJjj . "Ijjlj S" I iiVI 

liJlJiJl Sj-JjJI 7-j>!I clu\£ jLla .^3JL^' Jj-aiJI (_y^ 3 ^ jj 1^ 1 1 (_^SLuj>l£L!l 

(_yjj;.^>clll p3-iJ.I IJUi(jl^ 1850 aL«JI ^"!(j^^j 5ajU-ll 4:UJ;.jtjJI^:aiJf^)Jj 
«Lc^^_(j| «Lj1 - <i ^ U ' 1 1 ^ , ,1 1)) 4_jLx1j jj_a t-lij l^_uj_u tl)5^ J '^-^ * I^J4^>- L£,j_uia_a 
/ajj^mi (J^ (jl (j'rt^ Lt^ i—x^jjii (j^^ LaJlj^G (_y^ (J^ TiJ^I (_ylll 3-ulj S" I iiVI 
(_^jdl »lj S"ii iiVI (jj^ia (j^ 3 t;N^\t ^11 3JjLS J'j-^ (jr'l J^>J O' '-r'^?:? 3joUII 

V (_y:Lll 3_oL«JI 3_lL«JI (^I jJloij »Ij.21<jVIj i3j.<Jj«JI 3j;t^;ll 4.1^ LiiU 

(_, 1 r p 1 < II ^ i '< " -J ''J LdJjJ .3.J ,Utl ^^ i_j^ljilll jljial (ji^Si (jl jJijLJ 
(_^j J (oIjlII <lfljj<^i^ (j-* Jt!-^ ?-*^ J-* ' ''I-- jLj-uJ ^I><^ m 1 1 «jL£^I jojjjjij 

(jj-SJI (J-* (_^'-^l ' ^ <^ > 11 (",^h ijy^i^>' f^^^J t na t " « W ^ I JJ i(_^JLxi3^l p3-'^^ 

(j_jj_j_«Ji, I jo-^LSj _ 4_Ljlj_2JL<j<2l d_cj_(JI <_jLaj^i _ *Vjji Ijj .(jJ^ I'^ull 
4.^K-S SjLsJI .-" j'^.'JJ T* ' o' ij-" ('^w^-'' Ct^ ,d"A . ,.laj joijiJI (2>^ U>i^J-^' 
p 1 < II 3 -a- 1 a (_y^ (_^l I ri "tVI J ^ «ll jJjJ Lj^l^ IjLlcl (_yJj3 V iSjjiL^j 
sLioJa Cj^S Mia j.^^1 . . . »lj li" I nVI ^iSLiiuXJ 3^jila L^l (2>c *" •'■^'^ . 5jijj>J,l 

.,a*ji 
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1 t ri ( irj-aj «Lj^_lj>J1 (_^^_^1 j_^^j_aJ LxId^.^ j^LtuJl J i^^tl ^^^ iijLulj t_$jJi 
4 J 1 < 1 1 J ^-LoLiuJI 4_L<C1:>JI (j-a jjjiLjil (_yl^ iciuJijsJI sLcia^^l cJijLlij (oIjlI 

4-ulj ii'riiVl 3x.J_lII u^sjLiu ^sXs (_yiejjlj^l i_^jj^jiJI (_i^jj,l JLJtjl . 1 i ntj^ 
(_5jl JU jjf JjL>- i LgJSl (j -v^ <— il »j"i III (2>« (JjjL-oI (_yl^ ijj Jj_JJ-* (JjtS La^ 
i_2jjji idj^u CjLsLiial d_ulj.iLjiVI ^ J -^ j ' 1 1 SjjJaJJI (_yj| ' ^J''"'JJ j'^JJ '^"^ 
^^^ / ^ , ^ ." j^jlo. Lifcj^j joiiljilj (_ajjji ijJL&j ,4jJLSj]I 4Sj.:>J (Jj^JaJI tzIuu 
LSjjiHaj LSlj^ I ^.-^<~ itLuljii"! iiVI 3^j_l!Li (j^ Mutl tJj-2JI (2>o (.j-iiiJI (— ia-ajJI 

A \ til jLi-u-o (_5-3 Li>- 4j;LjjJI '"'lj'^-» '"ill (j-* I ''^J JH/:" -^S^ d^ "^3 
<Gl_L>- «Jj JLLo LaLxj (Jjujj " _ .UtI <iJS (_y3 ?7>^'=-^ .sIjjjJI (_5i^ 4"iri i nl'^j 

III il'CII i_y2jju LjJEjiiA lijlll jLjJlII (_y3 (JjWlIIj <ijSLlJLlKVI 4jj/jL<J1,I jJ^ 4_ji4JL!l 

(Jlj-Ls 4J (Jjjj.£Lj . l—Ljv^^jjjiiiJI (_y3 (_, oUll cltje-Ll! LoLxj pj-^^ Ct^ ct^'-^' 

, «U_4_«_a t tis ^_^1 jJ_4J:eJ tjl^ i^j!tSjS\ a\j.^J ^dsc-us CLuJb^ ^jl JmJ ^_7^i^^ i4jLL>- 

(_y^ ^ "aj . ^ 1 1 JjLjlII i_pJJJ i-<» 4JIjJl>- (j-u (_yjLflI<JI (jjSLj (— ajS ^J^ mijII jsi^ 
(j-a LjLjctS I im 5j_o Cjljj .j_3L<kj"^l i>j.^ I jl VI i—iajlb (1>^ (*-' • 'l-jlj.^'=-« 

Vl (<jl»j (_gJJI ajL>JI iUiiisj tjjL^j i^JsLiuj jjlxjj j3'-*jVI f'jLSjJ (_^LJiJI 
.(_, i>i (j II jL^j>JI Ll>-^ jj I i i "°i (_yi^ (—ijLjtill J^i (j^ L^j «(_7^ s^'j' J-5^ 

jjjj (j_° ^ ■^ '"'J jl-Jj-J J-^l Ur^3 ^Wj ''^joltll ^>^^*^ c>"^>^^ ''-^ Lt^J^' 

(j£j iljufc iijjL>. jjl Ijjjjj Ijlj'io Mil (_gjL«JI (jLcujVI Q^^J£Li\ 1-4JJ li-j-ilj'^l 

. LifcjJ^ (ttia i(__)Io^jij V d-uj^-jso 5j-^ (.3-^ SLa^ djILiI jiJ_;-J (_pjim (oJI-«JI 
T-jJa .SjH^ J_La Labils (JjLuJ joJ (j^lll i—uj'^l J^jJ t^gjS mil ^JIJUI iIi>-Vj 
3liiiliii (_y^ Ji-J 4J£: 4jU.!vUj S(j:j<i.itl Jl Ml dU. (jjl (j-o : JIJ^I jlJjJ 
Jj_jJ| jjl3j_oj (JjjUjA_LiJI «LiLilij I— al Mi'iSl (_yJI I'l^'itl SJbjJa sLlLula Jliljtji 

.jjjjjjSJI 4_La (_yJi-«J (_gjjl t_gjN Hill 
<:L_^_j_(_A (_i 3j_J d ll njVI jl__lj_l Jlj Lj J «l (j « I i-i i*J I «J 

ij cl hi I j'"- 4 1 Lij V (_y:< !l 2 jol ill 4 jL=tLj| -i '^ -^ (_y^ 
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<_Ja II a L^ljj ,_^l J_J^j^)) d jL^L^ 1865 ^\ »_II ^ j_ 

dxjjv i(( Introduction a L'etude de la medicine experimental)) "^ _■ _■ 



(j-S-I i3-j-iJ^.j5tILll aj-LjlJI (J^ (_y3 4jijljJI j.::*->- (_yxi«JI i±x::ajJI ^ (ji J^Jj 

Sx.J_lII ^^jjLaj (_y^ f'J-^ '-'-* ij-" .'Ol j (_, oUII i~.-»- jll 1 " » I . I U" t LlSj jj U""j 
. IjLjJ^ LSj^Ja Tnjjjj jl5Lj UJ^ I^^JjLaj «Lulj.iIL<jiVI 
Ll>._^j <i"i I ri t*^ (JiuuJI JjjLji ajju^^ » 1 «i Us J Uj^ JjJS jjlS ' ^jS Lblj Ji^J 
ajJjJI i_ijlj3j 1 5j j|j_iiaJ I J (j-<.2jJlj sLlLiJI (_jjLiJuj 4jAJ:>iil iiJiuJl:>JI jaLiJI 

x_iLJaJI J-xSLj i_j \c (j-ajj-jv 4JLa ii;UJ;.jalII S^jjII J)JJl^ ^'J^ ^L)"^ 
j_yILll <tjL^ljJI Q>^ Lajj^.)) ••(JjSj"'^ i(_yjjjjcjj| tta- (j > t, J 4j|i jaLiil (_5J.2j]| 
lijj-IaJJI J-J-iJ d-t^l^l (J^J^ '-r*^?:^ iSJljLxJI 5jj u'.IIj dj^jLtlLa LL^jvljj 

j_iSj2jJIj liajjji^l J .^«tl ^^ (_yjj<jjLl,l jj'v li'ill (j-u j3ji-^l o' JH>:' '^JiS 
^JLx-iljl «LilLa_a * JLl «LLi2j ^2>^ Lul J Q^Hje-U ^j■^_u_uJ JJ, 1 ^jl ^_^ jjluillj t^ oU |1 
S(_yjiu (J^ (_y^ dJ I'lij dlli (j-* (J ri'stll (_yijt3 i_jj.j>J,l /oJL«JI Lol I L4I0 Ijl JljJ (_^ 

(JjjLjjiI (_P-<U (_5-1JI S^L«JI SjLcLill jj3 4SS .""rU J-illl 7"J^ l±t>-LJI TT 1 1 n" 

3JL>Jlj Sl^LJaJI S_uia:>JI i-iJIjjl j^'tj «l2j^J3 (_y3 Lojj (^'■'^^-^ (sijiJLa .^jjli 

SjJajjjiil 3jlii»llj ^jjiitJI 5_L<ijj>JI IJlj^ I Ji^ La *(_yjiu (J^(_y3 dJ nn (_yjj^jalJI 
JjjcjlJ I jj'") 1') Mill (Jj3:J (ji i-T*^^ I j • "■^' Cju^JijJI (^yl>-j . ((jijLS^I i_^i^ 
I '' j ■ jl "'J ' (ji 3 tA^M ^ J^ I III! ijjaj . 3_L.ij^jajJI 3j.4lL>JI f_j\r i_2^^l 
4_L4ll:>Jl I jLj_a aI^L* S(jA_u_ujjJ,lj »l 0UII ij<J ^JijLaj] (j!il ^_A Li^ 4«L(aii2J ^ ^ ^ ' * 

.liLiil SJjLiII jji:j «ULiiI S-ilMI «j-lII Sia2J^ 

m 



(_yi tfi I II Jl.2^ ipL<iIL»-VI /<s_Lc (_yi ^ "■■-" CjJj£ i"i I ii-vji (_i3j^ JajjiaJLi 
/oJL^I (_,'C J -a- 1 J II liJLLill /oJLc 7r>i-l Ct-*^ i«4j^L4l£>.VI (iLjj-uill)) SjIjuJI 

^Llj ti^^Ljv 1(1 1869_ ^j^Uia-VI tLjj^l)) 4jI:;^ 'lJ^ i-1!jjI pUio-VL 

. I j ' p Ull I I iM I iiLj S-SjSj 3_;''I .^^I ijj^Ljj 4j>J1jla S-j^LjILs-VI j aIjIaII 

7c_LLi_i-a_a ijjjjj JL<ilL>-VI c_il I II ->-j ^1 .^^Vl (__)iiaj ij^l ij-*j iCjjji jli^ 

4jjiujJI dJiillj 4 I nil I ^-» . ..J i(iC-L<ii>.VI joi^)) (_jJI ««Lj^L<iIi>-VI «u_)_Li!l » 

Ij-LIAJ 1 JlA jj_u_JJJ i«LuiLtjl 4_L.*II:>J1 (J-U.4-) i-« (Jj«-I ' ^'^ ' '• (_>>-l ,pL*IL>- V 1 ^cl^ 

3 1^ J ■" J II Sjj_i-aJI aJlj* MJ'i/ ij_4;>J,l t2xjj5 (j'-^^» '^'-^ • LJ^^-i (Jj L^LAJl 

3-oji (j-lalj^ (j-o CjljLiil 5_i^j.:>JI SjjJilll Lblj JlSj i ((CjIjUlII (j->-Jlj-^ 
,4jjiI1:>JI f_j\r Sjjill J-i'^JJ 3_i'C_i I ii^l£LII (.[jJuloII 
jLJj_i JjJS (jlLijI ' ' 3"'^i"'^J 4 jSji ii^iSJI Lxa-^j o"i I II t^^U (JiuuJI Ij-^j 
. ^-ulj ii" I iiVI 3x.J_lIIj Zjju^^\ A(jf a 3 ii i n'lllj L^ 4_i^ljJ,l /sJjlII 3 ri i iir*^ jj^ 

jj-uslj ^Q_J L^ ^ I ( II ijjjj_ufc (J-*a ^-^ ^jj^\j.2l1j-u^ \ ^ LO- tT u I iL^O- (_^)ii3^ ^ 

J ^" "■! jLjj_i (J_Ua.fl_ij .Q^j-all L^jJI I— sLiaLa n_gJL2jJI ^.Sj^Ja ^^ jj i nil 

^■^■"I'a -> lU .^ -iC jS;|| jji JaJl^ (Jj^LxjI /ajIajLlI i-Sj i nljiill I iolr Jl2J 
. JjJLsJI (j^jjijj CjlJ[£L^'^l J J I II ^Lj^j I '^_'i (Jj i«LIai.'i/l jLjj-aj iiii£ cr^ "^ 
LkL^e-ixJ I J I _■ -^ J <1JI .4_ulj.iIL<jiVI 3x.J_lILi (_gJL2iJI jLJj-J (njl i n" -' j ■-'" ' Ij-^JJ 
I— al I'm I III ^JS>■\ (j-aj ' ' *'J J ' -^ " "^j'j LkJjjL>- (j-<-»J jaJ (_yieJju^UI (_g^^jjjlij| 
1^— L-t-«VJ jLjj_j 3-:J-4-i \jJb ^_^J . 5j Jj-ua i^^j^\ -^ ■ ' ^ * ^ oUII Lifc j tt- J l jLt-iLA 

3 lajv^UI (jl .experiment 3__ij.^ajJlj observation 3 li^v^^l (j^j LtLl^ 

, Ia^M" , 3 U^ , ,. I S^Lc ijjLa^^ (.y*3 3 ,^tl-^ 3_uj^.j>o (_gl empirical 4jjj^_u^I 

La) .^j_jIuL_»_a ^^ *lj ^" ' '■! jc-uiAHj CjLa^LtXI ^t_<i:>iJ Jlljoo LiS jJ^AijI cUlsI^I 

jjLja_a jLLI f_^ 3^-vj^ ^ j'a experimental 3 j jj^^_jeJLll CjjjcjJIj 3_ijjjtlll 
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jjjSjj (Jjutil u^ L2l>- jjil^IaJI (jlJtJ i4.Sj^jJI 'Ij.La.t.U 5j.^^3Li <:?■ 1 1 n aj 
d u-s^M 1 1 (j-u j-uSLII j3j'-^' (j-^! "O^J-^ jW^^' '^H-^ (_yjlj-2jj-uVI (ojjiaIIJI 

7c_«laj (_gjjl (_yjj^jaIiJI i_ALaJI (j^-ij i5j.a:>JI ^l^J (^^'j-' O^^^'^-^J d U ^ \1 II 
i«^_^_jJjj?ElLll i d^\ » «L_ulj J ^j^\ (J:>. JlA jI cLa Jl^a ^j1j_l»j ^L^_tXl /^ jjjSJUl jLjj-J 

<L4jil /t^JLic,! SjlJuj jujj /(ijvLi -u^j^juju joi^ ^ia i(_j.flSj V L^JSL! (sJjJI 
Li^L>- j_o3l (jj-S-j tlA^^ ijLSLaalj (__)l3j^>_flJI aI jL^a-" i nl (2>^ JjJ^' j^-'^^'^ 

IJlj* (J iKc (J-«-^ (jl *_>!.' (.3-^J ^ U^M 1 I JjLjjjJ jj ' ^" ji 3jj_5clill X_l^JJ 

L^jJIj ipljlo-lj JVjl1<jjI J5Jj-3!(_yji SjSLflJI (jl dilj hjLulII dJLpJ (JiLij^ 

Jl^ L^l djajaj ljt.ai < j" I III jl Lijij «.j-«ll j^^*J "^J • *J^I (jr^ J ,>.Atl )U».jJ 
((^jjjLLflJ, L^Lciuvlj ' ^ 1 J '-^ " j_A j-a*^! ^-L-LtalLSj La jJSj - j ' ^" 

(j-o (J-j_<-ol Lalj_j Aj < A 1 1 J i(__^j_flj|j 5j.£LflJI 4 JO iti i_^i^ J^J^ -^^^-^ 
i-<l U ^M II jl JJ t i"i 1 1 ji (J_S_«JI jl (jjjJLjsJI (j-^ jJjUj Ji^j ii_j_jj.jaJLll 

r^ ' ^ * J t (Jjj?EliJl ^_^1 4_La J '^"i ' * t^^*-^^ 3-*^ i.^J^' Cj^ i«LaL«Jl «Li2jj_u_a J( 1 

t t_jj.j?E_lJ 1 JJ-* (3.' ' "' i.^J^' _3' 5jS-*iJ1 .i>j_tIL?e_j ij^^J «U_uL_ul ^_^i^ 4_jjj?eIIj1 

jjjji Ij I II ilj^ (_j I iiij-aJI f_yju^A^\ j<sJL«JLi jLJj-J J(j Ml" I iijij ."iJLo jiuki Liiajij 

<_jjL>oj LjLa-il '-iJj-^J 'J '''I'' j-<-uLl!l (JJ-2JI (j^ I '^ji jjij Francois Huber 
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i_aLiSLI 4_t£L!j iL&^jUij <_!jLajJI ^2> '''' "'j j-^^^' (jj^JJI j-j>* o^^ .3_i olr 
jj_<j_«_i ^j ^ ' a^LJkjI ^1 jLjj_j jj^_fl_i .ajuL^ jjjjl^jv 5jljtjj_u2i J T^ , >> rt ^j ' ^ * 
,<LdjLu/ S^^SLil! Lljj Si I'll ill 4jj.:clltl j J i' ■»" ^ (J-2jl1I « ji^" )j^\ ^Ltillll jj^l^:>JI 

.i_jjii (_yJI jjjLjlil (Jjj:>o jJt JLij/La (jiaj^ |_3J-2jejJ "ixJjLill j j . ^ « 1 1 3JjLa^ 
jj I iitlj i5jjJL>JLI 4ji ii'»Jl 5tjL^^I jjLso (j-a L'LiS.<a-i (jPJI (_yJ* I'-'i^'* (__>Ioj|j^l 
5j-Jj.J>JI (-jjLaJLlI (_jJI (_Jj^JaJI -^ " ■-'"' 2 u^^jJill .jaLaal (_jJI Lojl^ joiaJLi 
.Q^isjJiil (JJJ I j 1--^ -» I ' I Lq La 5jjJL>- ^LSj ' '' ■'■''^ ' LlLuso LxiaJi (Jj nia.aa 
a^LlII (_y^ 1(Jj/Ll2JIj oqI i M I iiVlS sUiLall,! CjLlLjjiJI 4 jo it I (_jJI jLJjj J J i"i_tj 
(j-o i-«-jlj JljV Ijui i«_o i^j^Jiu (j-« I u .'.", , ,,^ 05^ '^ o^J-^' ''^J^i^^?-^' 

<ijl^ cLlU-i La I-4I0 joLLLlI 4jL;LiLaJI i_gJLJ (j^-i (jjiLaJ ^LiLj (JjijJ (<sJL«JI (jl 

i-»l \l j ,':. II 1 d "i J 11 . ^^ J Ijljil <1>-Ijj V (jlS (jlj . ^ » J . U 1 1 ^t_a jjiaj ,_)l3LSj 
(jl JLj^_jij -1 j"«^ i_M^?:? (j-sLiejIilj <ijjlil "^jtjjU j_(k|^Ii JjLuJ (Jj iSjjlSJI 
jj_a «Lt_LLaILiaiJ La jJS i-dJ j (J^ I (j-« AjLls-'i I II t 3-Aj i^«.^_j_al^^J ^ /j , U K ^ 1 ^jju 
Cj_oIj La i(__)l3j^>_a (j-« 4_«_LiaJLtuJ La ^^jLj-caS p J-JJ lSJ^' ^jW*:" J' '(Jrt^^ 

4 J 1 < II 3_3jj(J,l 4 < J J U (_y^ (_gjjL>- j-uJiHj (j''-*:il ij^ '' '"J.' j '-^'"' A>?-" 

S-Cjjjj ^ ' ^ ''II Jjjl-^'ll ^_)£^ (<SJ (jjl ./<jL«jLl (_yJl Ili'tVl ji»Jl 2L3^Lc (_y^J 

^^yij^^l I j '"I ' '■^,j'' 0^' 4^1^^I1^I Liiaji <llj . Luji Ij^l jUjj i«_o 4-ulj li'i iiVI 
fiL^j_aliJ| ^_^-t_ij ^1 ^_^i^ ^.jjLxis^l I " 1 ( 1-^^?-^ Jl^ , 4_L^_L^jv «LbLx^l jj-« (_p-4-i L4-1 

jlSs jLJjj ji^S Lol .'iujuus^l 4joUII «LLvjJi,l ^j_y:a^ I ^vj , ^ ^ *L^ILil (jij>3j 
3 ■^ • " I ■-' II (j^ Tc-cblj 3j^ i-L!I i it .5j_flj I jjll 3^L>Jlj 3 ■-I • ..l^ll (2>c j-slj 
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ijj^^l jljUil (_yijjj 2 i(»JjJI i_JjJl>- (_gi j-lC (JjiasI (<si^J ij o" I ri a iJlSj ^^^ 
(^^ JLa-" I rijj J j ^-^j La (J^ 3 t;N ^ \t 1 3Ji2jJlj L^l J jljL^^JI u^S LajJ i°".-a- jll 

jsJLc i-Sj Ml 1 J "^ (jL^ jLil .4J (2>J>-'^l-«-l' (^1 'l-'-a (jJ^ I'^ntl (JJ-2J' C7^ -T" j "I I 
5j-uS ^l^jv jL:*-J 4jljj3j «Luu^ * (_cidLl« jJ^ mi ' oj'-^^ ULLc ^jl^ L<;^ 1 1 ^^1^^^ 

u^ jLiill I jui (_p )«-oj • L&ljj-oj ^jLJtlllj Ajo I iitlj -/■.>» j 1 1 ^^^ tiaj MiS (j^ 

"J ' ^ '^ pjl I 111 jLlal (_y3 (J-«-«J (ji^ - Ajja-^jJ,! (_gl _ 4_L>-^jJijiLLl,l jLJj-J 5j-lij 



fCj-u^^JJ /cJjul 3-:J-4-i jLjjLA «L(.ui2J CxS^l ^_^ ^jJt ^j^\ ^j^\^y^£Lu-uz\ /cj-^JtUll «L;t:>- 

I jui (j-* Sij ii"i I II a jljLS^ Lt-ua-tJ SjLuiJI C^l^ IjLs . 4_ji ^^ lS'-^' (.3-*^'j-" 
^^lj<i"iinal j<u.q-CJl '^■=^^- ''■""'^ I j£La .4_lc jLji-l L^l jLj^i^(_yjj^jjtlII joJLlII 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

5 . U:;ll ...(3) 4jLkiII ...(2) SjiaiJI ...Sjlj^Li CjJJlaj JiJJljsJI (j-o (I) 
.SjIj-jsJLj JJ^juJ JjJijsJI : (_jjlj?" I III jojjudu r-jjje_i3 • • . ((j) <ij(iaill ...(4) 

i(_iJl (_y^i-»- Jl tjj^ Ml r jl Sj Mir /<ufc_5 A4:>JL»j (jJjJI (_yii5j-I,l (_7i^ 'Wj-^J 
((J-") L5_3-:i-^^ ^' '^ t I :^^|^j_SILi_ul /a_j_<ijuj r'jJ^-U-o t L ^ -Lg jv ' J -^ '"■ fC^l * ufcj 

<L>._jjJaJil 3JL>JI /<iSL>o 3^Lc SjLj^ 1< jt-i (_, <iUtl (jjjLill . jij-ijlll (j-« ^ ■^ •"■_' 

J j ""I lj.;UJ q\^ I 1 j " 4jjj.j>JI iijLS^I (j-« JJ^^ (.3-^ VL^^iJ ■ U^\lj joJL«JI 
fj^ SJjLJkl JljL^jJI (JS (ji^ j _■ '--' '"■ 4jiS SjLiJLJ 4_LO T-j-ie^ joJ I JJJLa^ JJLC 

(ji ^'-^j'^j I jU, SslJaa.^^ (<sJ La ^Ir ^tA^V Lx^ /<iSL:>JI i _ . -a- i nj lJij^ SaLc 

jujl^I [j] LjIjjI (j-o SLkjukLi (_yl!l dJJj JjUj LijuiLij jsJ (_yl!l jjIsjJI 

(_Jj^i 5j.ja_a (_j.3 ji TiJ^il '-t'^J^ (.3-^ J' ''-'-^ i-ilf JiJLJ jl aLc (jjjio j-i-o 
ji LLA JijJl:>JI (j-o CjLLj^ AJ^J (»Ji^ (j-4-LiaJ i_g jJI La j5jIjj>JLi LxiaJi -iJ^x^ 
(_,_& ^Ij ^". ...VI 5 K Ml a S(JjIl».LJI I J" 'I '^J (sJj SjljjsJLi .JJuCu V ijJLuk 
(_yj| 4_LjJj.jajJI JtjL^^I (j-o JJJLa-o JJlC (j-o 'A-L<t-L<>.Cj I Sj-iflJI J^J->^ ^K i"ia 
t I I (r^ 3-*^J ^^ tij ^" . ..VI /c_J_<J_»Iijl (jjjjl_4-l (JjjL-oI (_5' CT^^ .aLc (jyij (j^L^ 

I JljJl^ I ^ .':.<' I SjLiil (j-u-lJ J^L-uILII iJLjkj)) S3_L<iL«JI 3.ajj(II r-LlJl ^jI*^ 

^j''lj ^" ' ..Vl cLajsJIj ^ J ^ U '. 1 1 3^j ,^ll cLajsJI (j^j j_3jLi!l ■ U^V jU , ..J I a 

^j J ^ ( » I iTiSl (Jjl I 111 «USJj , (( «L_LA^j_a_a t"i I iM I 5j-L>-'^l (jlj i 4_ljJ^jj?eI1J I 

.iJiuJl:>JI j .^»tl 1^^ (jLsjJlJI Sjj I iia (_yjjjjcjj| joJjlII j ' ' ^"' U, 5j-;JJ^ 

(_^_Lc _ 1 i "r I ^ J 1 L<iS _ (jjjjL^-i ^ Ij ^" . ..VI ^1 (j_AJJI (_^1 jjLtlLj La (Jji 
(_y.a t-L^LoJI .jljial ijjt ol JdLi ^jJjJIj . .jljiaVlj 3_lL«JIj 4j.<Cb>JI ,jjjL.uI 

jsJLc j<s.SLj>o L^I sLftLiJI u^jli3\ (_ylll 3_io"itII j^a-VI M-a-^l (_5-i*J 3.j ,Utl 
Vj »1 i ""ii III i—Sjjj V 4_LaL<i <lji«JI jjjj £Luj£L!l 4_L<»Ilr>JI J . '■- ^i^ .jjil^IaJI 
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(j£L4J^ <5JjUII jjLs^I J^ <S^ ^^^ SJiiUI «jla^l cujSj>- LiSj iljl^s- 

^^L^)) /c_LjlJ1 ^ A , ,.y 'ot ^\ I II 1 JlSLa .liijv^Lj /cJ La ^_^i^ ' '^ ^ j ' La /c-uiJtJ 

,)«_jL^^1 ^ft_<i_jLjj t (_jj.j?E_jJl 4_j_uLj_ut ^_^i^ jjjjjL^-i ^ ij ^" ' '-y t 1jlj_<iS ((4_lulI1 

: (j-\_uj<Lj/3l 4jijjiiflJI (_yjiL>ol (j^ o'j-^-*:? Cf^^iJ^ Cr'! '"'^ Lt^ Ij ^ . ,.^ilj 

Jijjj_a »ljii" I iiVI . i\jn~i iiVI (Jj^Ja (j^ "^J "-^JtI^ J' L?-^W^' Cr^l l_H^ ^J 
(_y^ «(jr^ J-^ (jr^l L-f-Li-aj-J L«-^ - L4JI Liii-ajj LajJJJ ^t!J-«-"j lijIaJI u^l 

(JjjLjjiI (_jJ.CJ ■ (Jj 1 < li Ll 4_L«JI JaLujI dJLi ^Lj Jji Ujjjji LLsLjJjI (__)ilAjJ 

SjvU. f_^ LJj L*3 l^jJjJI (_yk: LJji^gJJI t_(j;jal!l i«Ijj1<j<VI ojj-u _ 3ji«JI 

i^LlLlII ^I J Tr I rij ^Ij ^" . ..VI j^l (_ji^ I ''^J 3"' ' ^J '(^jlii^ll j>L>oVI : Luu 
(jl . LiLj) (jj* JJI (_5-^ LcaK 3jjj»IJI (_,lr LSjLji LjJjI LAS^. I JUa I^U-^eJ 4_cSl! 
(2)SJj ,c-<jj-3eI1J1 (j-a LfljjjLA (j-ojJ - 4_lLlJ1 ^j^L^ ^^] _ ^jj_a_aj ^ K ^" . ..Vl lj^j_a 
;[^jLj_a i_j \ r Sj.al ir^ll (_5! Apriorism 3_lJVj'^I S-cJJJLj i-Sj-tj La jji I jui 

(j-^-;*- I J_<fc (_jJI «LjtlIVI J-^\ Laj I LiLj/ (jjkjjl (_y3 4_Lal£ L^l (O-CJJ 'Lujla 

B. Russell J-<-uj JJljjjj I '\''j iiIaJl^Jj^JLfljl oLsoVI lJL&(_yJ!l4^ jjjij 
(j!^l iilo^Vl (jru Jajl^l jt.^:t sLLlUo^ J^j <_^jij .(1970- 1872) 

<i_i.2Ja_La Sjj_i-3 (_gl ^ J '^ °i 5JI J 5JLiJtA (_yjfc (Jj I LjJlS jl L^jLt^ 03^ '^ 

(20), -„_:. _ , 

(JjjLj iIjI j j_lC (_fjLcj 4_lL(JIj SjjijjiaJlj <ij.<Cl:>JI (jl (_jJI "ij^iji^o jj^ ^ j""l 
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J J '^ ^" VI Qi-^ "^ 3-jiSjJI (>Jlj2Jlj ^jLdl o'^ iLaLj (jjijJI (_y^ (>ot^ 

jJo-UL^ S-LLliajJI SjJJI^Il i»>L«JI (_7^ VI tl irrii?; J-2lx^ V Ji«JI I Jj^U- 

LLuLj q] (jjJ 3.'- j" S-iL^lj jj-*J-" (.y^*^ Ct^ ^ I-t* J ,^"^^a i«Lil3U^lj 
(«JL»JI (j'-^ '^^t!^^^ ^i)"-^! ^J''"'" _J4^ "IjJjiJI (jjJL^ Lot . jt^l^l (j^ |_^j""^' 
i_j_AJ L<tS LajjLj-a_o (__>.aJL>JI (J-SjlII (jj^ ' ''j'^'* dijui <ljjia3j i(_yjLal^l 

(_gl _ d-uj^jjtlll SjjiJI (jyl^ LSjLji "A^lLlII (jjjL^ i_jj>^><-i (jl (3^-AJ V IjiSLa 

Sj J T- 1 I LjJLj l_gl iLaJlJLJ ilLlJSO q] (jSLol Vj iQ^jifljJI (-JjijiJ Ll^ _ I j I ■ a 

,4_ujlJl d Is til a ^_^j_A LAj-A^j*. ^_^ ^1^j_SIIj_uV1 g| Is til a ^1 ^j w ti Lx-^ 1 U ^ \1 t 

4j^_j^I BIjtI! i_^jL«JI J K li" 1 1 (_y^ 3^L^ S_lL«J1 Jl^ O'^-^ I j"jj ^-^ -^ (_f Jljjjj 

J U , ,.j I (JjVI (lUU Lfcjjll^.1 . tijjjjl i_^i^ (_yAl«JI jj'Cri'illj ^^ . ,.lAtl jjC A~llj 
J J ... A" ^ 1 r SjjLS i^jUJIj (J^Lillj SjUIj Sjjj^I (_yjt SjljjI i^jL^ Llili 
i—iVI 4_«_jjj . I jj" I'K til (ji (jj 1 ti (_jJljjLll aLoVI (j\£ .aj-LMLi j^^^il (J^Li 

iLajIj-LsIj 4_Lj(_LjJaJI j_Al^IaJI jijLila j . .. .^"' L^l (jjSaJ LlaLcj lijjjija^ 
(_ji^ «La.^J^j iJiuJljsJI joJjiJI Lxa-^j 0" t till (_y3 j-uSLII jJjJI '-J^ Cj-oLS (.7-^ 

. ^1 n t (III 
l_5Jm i_3jjjiLuiII jjt <jLiJJj>J\ joiaJI jj '^'' (_y3 <ii«JI (jjjLil JcalLa (JjiJ 

^ .S^lLJL ^ottiU i^^a^l (^SKJI .^i InUr, V ^1^1 ol crt! jL^t 
(j_a j<sjC.j_II (jj-Lc LUijIj i<iILjjLa (j-oj 4joUll «Q^jj (j-« («-^J-!' (jj-^ j^J-* 
1I3I J i" inVI Sj^j dil—LxisLjj-Ilj ujHia q\S "IJLa id-ijiau^l <ijljjl^ x-iisljj 

i-il^l ,U".I ^1 3^jjiJ,l jijj i>l-ylj i^jJI (^_5t!-* '■•^■■' ' J '^ ^t4*^' UJ'^ ''^ J ^"*' l5-^ 

.i±jjJij>JI J '^'11 (_yi "^-^Jl glK til a TiJjLj 4jla IJlJ Jiil .(jji:>JI 

I jui (jL^ (j^ i3_jJL«JI u^ Li^llolj (jiJlj-JLoj (_yJl3J<JI iiKjij J^f 

(j^j Jajl^pil jl^l "^LJI ii-jJ^.:»IiJlj "^j t ti-»JI S^jjiil ijji 4.2iJI I _t-a- t til S^JLLo 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

(>ji:ljj| JlJ (_y^ 5lj| 4_lL«JI jKJl tjlSLa .3^jjLxiI IjJ.r^a (jjj|^j>JI J^jLJ Vj 
. ^Li^i 3^jj(J,l (_y3 4 J I ii'»Jl 3jj l^'ll ^JJt^ (_yjj^jjclLll joiaJI ^jl--> ' " ^-.jl^" j^^ 
(j-o 'LjJjiJl (_5-3 dJ'v i"i_i 3^j_lII (_,olr I— aj I 111 J '^ (Jjl «IJI (j-o (^3^-* Sj^iai- CjjIj 

j-ji: JKji'i/l jjL<jjJ till j jl j>UoVI I jUi (_y^ Jij^lj • ajU~ll Jjji^ a^iml^ll 

i(_yjl iii'iVl Jii<ll 77J-A1 pJ_>J (j^ (3-'^ '^ "^^ 1^ jj i^aJ^m j-i^ J'C Mill 1 Jl^j 
. 4'j'C I'lll cLituiill (_yji dJJjj njljijvj jl ^tjjU (Jj^ i_gl-i JaJUJEJ (jl (jSLxj Vj 
dll JJjLaHjl Sj^Lli- (2>^J ijcSL:>Jl (_3ji«3j I'l Mill ijf£L Q^j.4JjlS2l CjJJejJ LcjljJ 
iIJl^ cLSjjIo JjJl>- (_y3 (_yjLtuj"^l -' j'^ll .-<Vjl , ,." J ,^-» I j^l (2>CJ isU^jJl 

/^'^a^^Uia^jUiijsLpji jjo^ ji^bj^v^^icj>Lab]ij^ji£;:i(j£.j 

i^jjLu (JS (_>Iojj(J 7-lj _ JjJl:>J1 liJJj jjLjtjJ jl _ LSj^-ial"n oil JUlIl 1 JL^J 

jljj>.^1 j^^-lXI L^l *(j-"jj ' 11''^-^ jjk Lx-« juui ^_^1 jj_A^l (J-^-t^ L7^^"^ 5Jlx>-jJ1 

: ^jjl I m" a I j . ^ ^ ^ jj 1 j^a I'K Mi'iJ 7-lj 1 jUk x_oj . jLjl^^l (_jlr JV JGjji^U 

diVjUU cdJj 5j_^_LiiJLi L^ (jjSJj i_ajjji 4_Ll«Ji,1 (JLlII tjl ^"i" 1 nt ^_yJVuA \^\ ^^^ 
l^^jdl Jjl 1 11" II jjfc liLIjj nJj^Vl (_yk: Ujfclo^l (j^ J J" I ii'i 1 iU ^^j^l 
<i;Ljj^j;«jJl 5jjj>Jl Qji ■rjjx^ ijLi ".(jyjVlS ^ J "J 1 *" J-^' ^^"^ '"' 'J^ 1-*;!^ JJcjl 
(_gl TUjj-j-Jtj iljj^ ct-'J' 4ji^m Cj'2L>J1 jjLtlu CjLvl'riiiil (_gLj d-ufcljJl 

7c_»l3jij . 1 j ' '^ S_iL;vl Jlj>o (<sJ (_5-1!1 4 I'll iial (_5-A5 s^lj ^" , ,.VI |jj,jLx-i liu, 
js-SLaj _ «LlL«J1 (J;Li3 (j-« - (^L^ I Jj^ (_5-II (^jjaHlj (ji jjV a_iL>-l (_gl (jl (»3J-A 

jLcitA (jlj "-lij-a (_yjJl i-dJj (JjLx-i (jl JljV LJjj-iitJ j.x-1 (oJ (.T-'Jl 4^VL>J1 (jLj 
s1j-2jjj/V1 4 K i"ia (jl Lfljl Lblj Ji^J . SjjJa^ Sjjj-iiJ L<ul.a jj I iij 4ji;LiLaJl 
/aJ i»3J-A (jl Ia^M; (j^^ xjja^l (-fliljej V liiljll i^jLlII ^Kmio Lijji^^ ^JSi 
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i«Lj_LjLJl d 1 N t"i a ' 1^ ^ '^ J"-^' U-? taju^x-ua ^ j J ' ^ * ^ Ij ^" . .. V I <d IS tlil, ^^^^jjtlLj 
Ll^Ij ^jSLjj CjuLIS ^_^ J J , >> ^ 1 1 jjj^ ((^l^j_flllj_u^l » 7c_LLi_u£i_a Joo L^-Luj 
(j-a VjJJ . Lxisj^J LaU, VI A^J-A J^-ij-i oLjLj^ (_y3 JjJ V 4JL3 iijj^ U5^ 
(J Jl Jl1j_u Jl 1 (3:^x3 JJ-* ' " * ■ "^ ' '-^ ' ^ '•^ f^^ri-*^ ^J ^"i t ri \ t /a_j_4jLiJ 1 iLjo. jl ^ Ij ^" . .. V 1 
(J_lJjJI T^-ils-jusji f_y^ Lljjhj3 {OJ iSjjJkJI (j-« (Jii<"ill jl <ii*IL>JLI JtJ«J>JI jl 
Lj&I^^_(-uJ '"<I "»■ 11^ ,^t 1 ajjb r^^JL^ AjLa-" t ri tj . ^ '-^ ■ '"' ' '■ M ^Lj?Ej>J1j (2>:!~^^ 
^^^ SJl^s-Ij 3 t;^ ^t i<| ,';m| ^jl^ Laj . 4"ii . nl"'^ j^^ i_2j|jj(J,l (_yjj^jjtlll (_fjjmj 

Ijul (J fi ->JI (JliLcLiLaJl (_y3 J^?>J "^ (1>^J .(jji^sJI CjLcLiLaJl (_yJI , 3 'cj U", 1 1 

i^J Jj-o Vj iCjI JL».VI j> jui (j-U JoJjJj (_yJJ^ Ja^Lo (_y43 3ji«JI La! ijlll Jl».VI 
(__>.aJ (_y3 f'^J-'k lJ_5^ l4jjjiijj SjLc Jj-:a-a «LlL«JI (jl . ^-La-^JNJ i nil (J^I^JlJI VI 

: 411^0. jJ_<lJ?E_a ij^-fuJ Ij 1 t fi t jjj^la 
JiJ_^ 4JI i_^i^ i/<sJL«JI Ijui (_jJI Sj-C. (j^-^ (.3-^ "^ *(JT^ "-* I .^-^ .". I_iji» 

^1 ' ^" -^ LtjLu (_jJjVI ciJLbyLl . iA-^\) J, ,. Li>. .J jCA'IIj (JitJI cjISLIo ^ ■ ^ ^ i ■ 

' ^ "X", , ,.j j^l cQjJI »_^U" . ..J ^ cUSj i^^jj>.VI I _.ii»"t La SjjLv (jlj i^Lufu^U 

5j^ (_yJI Jjj-3^1 (_yl^ 'j-^^ Ui^ (jJ ^''^' (jT^3 • '■J^ ij-" •^' *ct^ l5' 

(J1iJlJ>0 (_5-J-II ^^J-SJI Cj_oIjLo lJ_lSLfljJI (Jl's l"ll (j-« l_P>-^ lSW ijj U U J <il«JI 

(jl ^ J ^ « 1 1 jj-o (j-ujjj i(jjjl^jaiJ IJljI j.^iaj V 'LjjLjLiLaJI CjLlLajiJI j-jLj-u I J^*'^' 
(jj-SLj (jl JlJ^Ls nj'jji.l '"•^_' • " Ji^ La Jlila (_y^ 4jjL>. (Jj^lj La 4JI tt'immiJ 

Liij-x. jl Lalj^ I 1 3 " J ; JoLjjjVI (JjSLj JlS^ . V^Ll^ ^jJLlIIj SJ^. (jJjVI 

jj-^Ja (j_a SJl^vIj JJ-^J (.3-^ (J J" I rr_l (jV tUijjj d_<kJ (J3^ ^ '^J • LJ-^ 
i5j_».j>ij1 (j_a jLjj_a ^j-jJu '^-^-^ '"■'' \jJb (JlLa (jLfl i5j^^_a SjLuLJj *^jj>-^\ 
J^-^i (j-a ^>-*i lS^J (^3_Lt_j_J Li_i3 ajuS^ J I cL_uJl>. ' ^ '-^ J * (jl 4 Ac (Jj.3eIlj.uJ 
I jj I <i ->■ j-iiaL^v j_ii La jjLitllj ii_y-uj (_gi (j^ 4.23 (_5i^ Ui^ O' j' 'J-^'jJ' 

.4jji1^jvj 431^^1 !i i^Lat l^j_iIuLj.a 
joJLjlJI (_y.3 Sijjla ij^ ijliC^ IJtJJiji Sjji- I.I rr'Sl n^js>-] ij-a l4jji J 

iLblj LLjLjjI Lla 4.3^l1,I <J1iIJl».VIj sLuioVI Jajj^ <— aj^ , U^M J jjV (_yjiSj 
Jj^j ^ I '- (Jj"i I iij (jl ciijij V 4JI SajjiJI ojLjfc (j^ f'^^-y O' '>L<ji^ I JI.A3 



159 



(,^^.■■■11 Ml) <^^Jii\ loiaJI 6.ajuuLJla 

1 "i J i~i La ifj-LM 7!^-^ i ''J^J (1>^ Lt^' ^i>-^' Sj^Li 4ijjLA (_gl jl S^^SLa (_gi 

(_,lrj . jVj'ii iiVI I jui tt'im I rij (jLi LojJLo JljjV ^ ••■■-'"' jL:aJ sUSLI ■ jVj'n nVI 
x_a 4JL3 i'LlLajiJI oJ-A (_y3 IjJJ I . < l_i 2 (a^AJI (jLi » '" ^ " JaV 4JI jj-a ja£.jj| 

(ji «Lj_Lc. /oJLa_j j->-\ I Jlj_o 3_<i!l£ .j-iSLiiiL! jl-<-uil 1 ju* (_y^ 'j-jL^ J^\' 1 j^j* 
(_yi jljJaVI ^IjJLal (_^l ij^^l I j J -^ J U>^ O^ Ja^ia i Custom or habit 

C^bLoj . iyS) V^^ljui A\£l (I) Q^ i^J^^ ^i ol J>2JI j^jIaHuiJ V luljljll 
La JiLa i> jU jl 5--i-a-jJj < J I II SjLc: Ji>=c-o (_yJl ''Aj' '^ jljiaVlj 4jL«JI 
ii^jj jj-JJ La i-bjJ IJ-^-i ■ ' .' ' 11''''^ v'-r') 3"'.''''' '^ ( ') ol 'LIj-S-I tjl *^''^" ' "' 
(JSla . La^iaJj-J LjjjLa i^jlun q\ jI i^js>-\ oj^a (I) ,_Jj_i (j^^ (i—i) 4jjL>JI 
l_Lja (jlJeJ 3_i I ii'tJI CjLcLiLajVI ji 3_Ljj^jaI<JI CjIj.j:>JI jl^>Si (jl j^'^l (_y3 La 
^j-:>-^\-i ji i(_y^jL>JI (<sJL«JLj Ll13jj(_o (jl .(jjjLS (_y^ \l ^" ^ VI SjLc 
«L<U (j-u_jjj i«Luaii2J JljI^^ J^jj?c_a 5j^j_La_a «Lu^ (j^'3^ (j-^ <U1 i iM (( iJj 1 jL.flILt_a )) 
(_yi (^J-:!-* (jltijlj .(_yjvjL>JI 3jjj»I1JI joJLc (_y^ (jLljill L^jTL^ jiu^jJU JJ-J-a 
IjLila (_5-Aj id_uji:>JI i"»l^ I .UiVI j\jS3 jjt^ ^ \l ^~^\t t cLl>.^jSjiii (J1!^LlL>iJ 
jjl (_^l I 1 j'" ^ — I -»j sUSLI i(»^jJI (j-oAill (<si^ (_yJI 4 J I iiitLi <ijjl Jj Cj^LlL>o 
(j! liiixJ Vj ^ ... ^ Ml LLLj^^Lj Lufc - «.Ij.21<jjVI i^gljij^ _ jljiaVlj SjLlII 

^\l ^" , ,.l ^^SJj (jyllt «Luai^2_(Jl «Lc^^_(Jl jLtoLA ^_^ jj:J^LtuJl jj-a r^^ri-*^ tJ^ ^-^ 
(_jj| «(_,-<Ii (J-J_9 (3-^'-^^'^'j (^j 1 t II Jij (JjL>oj , ^ .. A i II J SLpJI (2>c (jlajJll 
(_yj| ..Ulj ^ , ,. Jj^ La ^1 J^JU joJji^ oLsol I JuiJ . L^UjSLaj «Luji.ii!l SLpJI 
. L<-l-a--^ »1 J I'l^l (JJjI—LLa (jLxJljVI (jl (JL^ (j-<->- (JjjIj^^uj^ ^''I '--' • "■-I • "II 



5S 



tlLUI 4j^b ( 1 592 . 1 532) M. Montaigne (_^bJj_o i^^j JjAi-* '^^^ j'-^i 

JLJoI (»J-J-A 'J^A^-i lj-*^_i .'iill (j-O (Jj_m /0_L«Jlj (jJjJl '^^^IsjJ '^-V CT^H*'-'^' 

5.J ,Utl ^^ 3JL<j/j)) /<uj/Lj 4J J 1'' (Jjl TTJ^' ' Lsj-LaJ 3_; • ..^'-11 3x.j-(JI i—iLLi^l 
djajialj 4jo I n't (_yjkj)) i3ijj(J,l Sj^Jijj (jlajj,! (_y^ L^l (<s-C.j (_5-l^ i((4j^_caJI 
(Jj i^j^J^JI SjLjioIaJI ^ <ij|j (_y^ Jj-iiijj V |J;JJ^JI JiaJI (jl (_yk: SJVjJI 

(_y^ i(l) <ijj_<fcj_Jo 1 K (t-j) j-^jjJ SjLc (jlJEJ (I) jJLj (i—i) L^j^ x^ (^pJI 

(jl (j.S_<u Vl (j-S^j iSjLc I j 1 «'--'_' (_g JJI ^ — -^ '"'ll (_J>J O^-^ ^1 .ull ji^jlu 
(_j.2JCj (jl lIiJU^I (_g JJI ^ • "■-" ^ — -^ '"'ll 4j»-L>-jJI "ij^j-J "^Lj^ Tc-jJoj Ajj (jJLj 
^ -1 .>.jVj 1 'r ji"i (_5-i-«J V "ijUJjjcjJI jtjL^^I jl^^5[j (jjl lAJJ (J^ ^1 «Utl £l_Lo 
Sj-dJj 1 i I ri" "^ I jJLlI fj!s dlli Lb (Jjiij (jJ 3 .J ,UII jjl Ljljjl (j-<i^ I I'ljMi 

1 ■-' •"■ (_5-l-C (jLajij I jljiaVlj «LlL«JI ' ^Ij ^"" "'^1 (_gijij^ (jl Tcjiajl IjlSjfc 
js-L^j (jl (jA_4J ij-^ •?-— j' 4-La-^jS J I II SjLc (_jJI (jljjjij^j 'jL* *— ^J^ 
Jjj?c_a (_^^ cLt^ J-U3 J 1 1 (_3J>iJ1 (_^_ULi,l 4-jj i ii ill ^cl^ t_$ jji p^'-^* '' /«ijul (j i n t 
(_^LjJI J .^^tl ^ ii>-i-<-u LiJl jLQ^VI (_y^ Ljjo-I lilj !S4j;s._^^£Ljjj< SjLc: 
<^lS Mia /c^Lilu ' ^^^ LLaLai Ttxiajl t Lciaji «Lu4lL>J1 (jl£jl Cj^Hjfcl ' ^j^ 5j_iIIjL»_a 
(jjjL-ol (ji^ (*3-^ ^ Cj-«1 J La 34_U^L^ 21 ^ Lg- tT uI ^Ljo. Cusc-lus]^ t ^\j.2l1j-u^ \ 

_ I3-JI Al Ij^Lifu _ y J '^Jl (j5-L^ TC-a-A-olj i Lj_LJJ.J>iJ JIJ K ^ U ' rt 2l ' J J ,' ^ ^ 

' ' j'j"^ ' '^■•" "'_"'"' sLjo-j (jS.«Ia^(jjjLjil (_yJI jjHij joitll (j^lj^ (jLji_al^p^VI 
4lLLaj.<iJLJ jjLalu _ oJiJp (_^1 «jLS^I JJx. (jlS M j " _ (_, oUII (jjjLiJI aI J La 

3^jjiil (Jjj^l f_y^ (J^qII (jl (_yl>- i«lj-cuJI (_^i^ j u : 1 1 J cLuj^j^tlll SjjiJI 

jl (jl J iM ^^ V jl \h\'\ ("1 (j\-i.>.Jj.xJjJ\ ^ ^ . .. M A 11 |j_a lj_flj (JJL>- 4joUII 

Lujj-fljj-uoiJ 1 (j^ (Jjij lull «LjLj (^^j-A (J-*-uj (j-i^ (jl (j^l * ise^ Jl . (j-\_3j_x-£3lLa 

d_j_i^Li^^LII (j-Cj i(j^j«iUII (j^^uj^jjtll I LluLi^l (_yjJI (^j'^-> •"■II ^LusJul) 
".(Jjj/j (Jj-2j J ■"■■'- x-lm\Ii1\ (JJ-2JI (_y^ ctt'JUJ'^' j'^ ^\\ 1^^ I-. .".A" (^jUJI 
(_y3 i/oJjiil Lj^l^ LjiLjiI J'C mi" V 3 ,^ll .^tl 3_Ljj^j^tlII (jl A5J-A CjjjI jlH)) 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

/njl 1 1 "ill i_*jajj . SjjiJI uJ^ 4^1^ Lill^jjLo (_p (jl <iIjL2JI 3jj Ia',11 «_a j^^^ilj 
(J^^ijjjjeIIII (_>A*J (J«LcuJ Jiia .sLciilLiJI sLuJ^jjtlll ^'- j^l-^*^ jLh^' I J-<k(jlj 
U^ ^-J-A-ij «l_ujijJll cUoiill ojui (_y3 3jjjaIlJI 31-^ (1>^ ^TJ^^^^W 7^ ' II t liLi 

_ I j" ' "--'J I « " (2A-*J 'Ljt:>JI ojijfc (jl J?"ir I Vj _ dll Mi'^m cdJj <iljiu La (jSJj 
(j-« ■ J ^ I ^ (J J" I II 1 (Jl (2>^i-4-l 21 cU2Iuai_a cLL^I^-La SJlcL^ ^ J ^'^' ' ' O' 3-^ 

7c _■ '^j SJl^LoJI ojLjk j-J-tJ «Ulj n^jj>-l cLLalala JlcIj_£ jj^ "^J i4jjj»IlII 

<( ^LjJ^ILuL^ /4-Uj I 
CjJLcj)) tA^-juJb jL_La «Laj_u^LiII Cj^_l>. (_7^I ^I^j-SHj-u 2i 1 d K i"i a (_^_A ^JLA 
. «JjU>Jlj 5 Mi^l i <il1 SjIjI Lkjii^lj 3jiiiiiliill J$l MiU Jl^^I (j^ SJo-Ij 
(JJljj (jl (JJJ /<uij.>- 1 j-«-i (jl ij^ ijsiaJI ^ ^.,.\l At ^LcLio ^^ < i"i Lxjls CjjISj 

|3J>-13 (j-C I (j 1 -^ 3JjUtA (_yJI (J<-H jll l_Jjii Ct^^ ' ^ <i"<3>^>^ "'M^ |_g J 1 I r^ "^ 

J i'^"' jtjLcuJI (jj-aJI (_5-3 ^Li^i ^ij ^" ' "*^i ^^ j ' (_g JJI 4jI J ^U , "j*vl (jjiLiill 

«LlL^ ^j.jSJ\ cQaJl.^ L_uLj^ ^ ' ^"i * (_^lj-SltJ_ul (J 21 JiItJ_ul (JS (jl (J^_u_uLl^I 

sCLojLi^j i(( Ij-ji^ (jT^^ "^i ' *S'-^ J>^^ "^ 3_3jl_i-all)) I libj^ 5-t!^ 

« l» (jjl ■,<ija_ujJlj aK ^"i , ,.1 1 CjVL>JI (_P (_y3 Lljjilal (n_!»j (I l» f_yJt ^j « .^11 
IjUji^ 3_ji»JLi (njliirill (_y^ (_jl?'»ll j>Uo>U 3^LuJI SJlisLillj . ((t_j» SJL: 

(_yi«j cdJi . . . Apriorism 4jJVjI 3x.jj jj^ I jui tljlr 'j^j 1-^ "j La ^^""jj '(.y^ 
LLuI (jj| (j-*5 ((jjiLiiJI \jJt (_y^ (_JjjSJI 3^Ji2Ji,u pjl I iTill (_>^i2j ■'jjj '^ill ' 

!S3^jL-im j^^SJj (jl x_Uj |_5JJI Loj SL^j 

(j-\_Ljlj_aILijiVI . -1 j . .. A li <i_Ljlj_2ILijiVI 4£.j_l!I i—jLjej^I (j^ I jLa (j^J 
S^ Ij ^", ,.VI tl K i"i a I J j ->- 1 J I— fljS '^j''lj ^~ • "I (j-ujIj-ijjjiVI jJ^I Jl ^-'l--ll 

7-ljJ . -- \j ^" . ..\1 t -CJ-UL>. ^^JJ_JJ ^*-l^J 4jL?-" ( 111 CxjjI r^^JL^ (jl (jJ^^SLjb 21 («-^l 

g^ (j i 1, 1 (j'^ ij_j^>_jj (_yJI d — =^'-^>- (^ (J I I J I »lj ii"i iiiVI (jl /aiij-J /a^—ciuu 
^^J^-pJI (j-o -' j "■■-"I tLi^uj . "J M I ii-»oj o^^jjlaj (jSLflj ■l'-'^'* ijjJJ V 4_jli 
^q_AJlj>o (j■^->- i4_j_»jj-?ElUI «Lu>i.a^^iJu 4_j_<u-uJ (jl (jJ«-4-i La * nT, , ,. n ^^ 1j_cidLc, 
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JJL^jIjV (_yC:b >L3 iV a! 3JSLiJ,l ajjt cJi «lj-<j f'J^ f<^' ol ui^j^ 
■-^j ^" , ,.\i I _ I ^«^i I jl-1^ (_g| _ LuLAJvlj-i l^^j^jj (_,oUII aJl2jJI (j^Lijajj 

jj_j_o j-j-c *(_5-<i 1^1 (Jj-j-2J <-Ji-iII 7=-J^J 'F^J-^'j SjijLill (JjL2^ lIiIjLjIIc VI 
/n 1 1 rij L^S '"iljJJ /?-J'^ (_^\ lS-^3i ' -^!-^J )«-3u AJ^ 1'-'^'' I JLuji Vj sLjo- ^iJJ 

'"■ j" ■! '^^^-i^^ i(2^-jj ui < II (jj_2JI (_y^ ^ -''L' '^"" ' 3-CJ_Lll i—iLaj^l Lai 
1-4^ _ joJjJI (JJa_La j_<k (JL<Ci>-VI Ttjj-alj i4_iSjjlSLiil <ljjCi:>Jlj Sjj^jjiaJI 
jjjiijtjj (a^Jl ^ »lj ri~ii II a I IjS^Ib jjl (jSLxj (jli (<^l (_3-ll I^J-A J Jlia - i_JjJjji 
(jl (_y3 i_y^ ^T-3 i<iJLxIt>-l 4j<iUII (2r>-ilj-^l ?"-i-*^ Cj^ljLa (2>^ '(j'^-^jJI (j-^ 
1 ij Ml I J ' * -^ * /cJ (C^l Jijv^Lj gUal Ml i^j LuLJ (j-uJ-I (JLiliJ*- 2(1 jjjjL_ui tJ3^ 

(^^Ijill I ' '■^y f_^l^jui sLjjjiJI (2r>-ll^^l (j-O "AjJ^T-S^^T-II "^ <1 I nil I _i-»- Ml (j^ jiiSi 

jl ■ j'j^ * ^l^^j-u - pJjtJl jjjt:;e_j -- ^j ^"' ' '■ >< ' ^l ^ 1 1 ^ ^ 1, 1 J . «LjjL<iIL>. 2i I j^^jj-oJIj 

.(jjjLjii j-i^ (_,lr LuLS _ LlILi1>.I 

(j-o *JljJI aIj I 1 ■> . Jlj>-I Tc-Lij («Jj ^IjjjjjiVI 4 K Mia (Jjv (2>JJ^L>- l^jL>- 
(_y^j 1 4-La-La.Cj I SJjiii! jj-j^ cj-^ JJ-"-*^' (Jj""""' ' "..' '5-iJJt^'=-« '^^i?'^?^ ?-^^J 
jjt « t-'" • • ■"' jsJ 1 Ltj Mil 4jLfl^ Vj I4I0 V SjLtuiill '.r-jl jJI Jjill (3^ 3_'l j "II 
JJLa_j jLj_«_<ij i>j_j_L<5-ij aj^jJj 3Jjljtxj iJjjLla (j'^-^J ijoiaJI i>j.j>ol La j-x-J^ 
(Ji^Lstj _ ^_yjjjjcllll pl«JI (jl (_yJ-«J Loj aj^j^ U^^ ^ ^ Lj-'! '-^^^^^' i4ji,ljLA 

t ^ <^j rt (j-^ pj_«jl «Li2_(.u_L2_J y l<t^l J -^ ' '-tj .(JjjL_u1 J.^ C3"^ (*-iL^ " ^J^^ 

sQjIj (_j-i1 I II 1*^1 (J_S_«_LI j.u'ill i_i-Lje-'J I jjk i±jjJL>JI aLlII ■.(_yJj-ifcJ (_gjL<jiLo 
(sijiJI (_y3 SjJLa-" Mill 3x. JlJI iZj-x-ijus] (»_JJ-A U'-°j '■*-'-* (1)^J" •"j'^?^' '-* *JA3 

(jl (1947. 1861) A.N. Whitehead Ji^lj J^ loJ /"\l4n^>Uii jK^I ^^ 

l(d A , ,.IA1I ^--^.^a) Jjlj-J uti I iiij M ^ , ,.IAII (JjjLj) (_yji <iljii~ii II al A\\ Mia 

Cijia. Laa. (J4a i3jriMilrill Sj.ij/'^l (_y^ JJljsJI sLia^'^l ,j^ /<Jl«JI 3 runl"'^ (jl 

S(jjj1_lIIj ^ -» j . >» ^ 1 1 j , . . jl i Millj ji-«JI \jJt (_p "iLujJI <iij^>j(JI SjjjiiU 

J-tU 51iLiJI jji: . tlj-^I^VI SJSLi^ Ja -.p^UJI JIJ^uJIj !SjlJI >K 

jJiill t_!j^ i_?'^ O'-rJ^J 0'-*>:' (.3-* f'' J'ij.fljJiiiJI tii^vLLlI j<s.S^ (.r^ lW-^ - 
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L-alj i':rriiil (_yk: S Jl^JI (_i.tuiilll SjJlS Ji^Jj i(_yJliLll JjJ-JI '^p JUfcljjUl J^ 

' ^ •'^■'^ (_yl^ cLfljjiLUI Sjji^ 'Ui^ o' lj-*-^ "-* jl ,^ .~ , ,.tj d^l ,^" , ,.1 1 jjLaVI 

. aJlSUjI (J-* ct^' «LL>"^^ (_^1 nj* <>^i1 ( tJ>-JJ i L^LuiaIl2_a CjJU2_lIj_u1j Lajj^ 

»1 <iUll l1*jl3J 4_ujla 4jjLLir>- i_2j_^i3 ' " ' ^ J J ' ^ ^ JjJ-allll "i^J-j (.j-^ \j . ^ ^ 1 1 J 
isJUjI SJa-SJ (_^ 5 t;^ ^\t 1 1 jjl j_x<Xj (_yJI liJI jjl (oJjJI Sjjkliij (>uJj<Ilj 

. TC-JJEJ-illl Jji (J ri'v til (jl (j-l»- (j^ 1 L^J-Ij ^-^^"^ ' (_j^l ^W^' J-* (*'->J' (jj-''-^'j 

.(jj^ i'?ntl (jj-ill I '1*^ (_y^ Jajl^ ?-^J-* ij-* "^! ''^'-* 7*' ''"jl (j^-AJ "^J 

_ L^j'!^ iL^Loj 3 liirilrill 3JlSLo (_yk: |_5j^ juiLi ^IjjlijVI SJSLi^ (jl 

^ ^ * 1^ I ( tilj ^ ^ 7" tj "^ ^ ^ ' '^" 4 IS t"ia ^j.s^ i~i I fijl _ 4_^j_4^j 4JLaLlu 5j_ka_b 

4 IS Ml a (jl (J_j i ((_^_4_L»J 1 Llt j tt- J l) I J ' '■' cUjJ.>- 4_l^ (j^^^pj^e-l ^^^ (_^L>- 
2L3>UJI 5lKJka L^V i l^MIal (_yi.uiiaJI (Ji^jJil J^Lio uuL^I ^ tljjI^VI 
ij,£LiiIlj JL^I^I ...pLojJIj JljJI . .. JStllj ,jjjl^:>JI J J ^-^ "I I J (-jj^jjtlll (j^J 
(__>l3j^lj 3tA^M 1 1 : (j .^.11 3 li I rir*^ Ct--ie.ii3 1 Ji^j) («i«JI Sniiil"'^ '"-I -»IU ,^^<^ 
Hljujji js>-^i\J L<uijL>-i JljjGj i<iLkL>o (jSLxj V I^LxjJ VLi-ajijl I 1 j 'J ' (jl» 
I ^1*"^ < L^-^ (( LLaLal 4 t ri Tila I (j '^ ' 4^^1jlI1 (jl (_7^i^^ i(_^j_<iJljl (j_a ^iitJ 2l 

.^sitll 3i;,,iUI 3jj^jil jjUJ,! (j-o Ujb 

a! 3Ji^>m (3.""^ 1 iJJ? -.jjk >ljLa ^ij^la U"Jj (Jii i^JJI (jVI Jlji.illj 
(_yj^L2jl 7"j-l3 J-A ijj i4_jijjLA 3 ^ J U ', ^ (_aljj3Li La^^ij j_a Vl (jjijjj S(__)i3j^l 
,^^ 3 t;^^\l II c^l^_^ .(jj^l lAjfc (_y^ Ji«JI J^>« SjLjiaLj (olaJI 3.^_,U1 

/C-LXJJU /cijul (jL^ _ *lj-SjJ-u2f 1 ^-^ ' * Lib _ I (j * ■"' * (j^L^I jl (_^^^J_lUlj (jj ( n'^l 

aJlJej ■I'-'^'* i(_jjioLi (_, jli II (jjjl^jaij )«-jLj (_yjLjijVI (JitJl JJ-iJ )<-jl^^it (_yJl 

(j^^SH^ (_yjjj-5ElIjl jt^l^l t il if^ (j_a Si^j-SlLtoLA (j^l^^^ r'^jjt-jj 4j I ii*kj1 4_kijv^m 

^_Lt_j 4 LLjLj L5e_4_ulj 1 J J I II a *Lij /cJjlII (j i n t jjjtjj i«LuiIi^^ «Ljjj)j_iiD «Lj_Li2j 

(_yj| I iitVI Js<ll (jLs (3." "'^^ >* i_K>->^' o^ '-^1 ^' •i.k'-'^ ^j (_k'^ "^(l>^j 
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.(_yxi«JI i±*:a_JI i_Jj-3 (_y3 Ij^Iajla (_yxi«JI .^jii'll JlJ>o liU 

ijjjjjj «iljj_i3 ijjjajj (_g jdl f_ySu^'^\£J\ jaLiJI 'J •'^■'^ x-ijiLlII jjj^l 3jL^ Ct-'^*" 
(__)Io^Ilil V ul)) '.sUjii \jtA I ri-v iSjJilll eJ^ i_j 1 11^1 (Ji«Jll j-A (IA^tH O'^^ 
(j_o SJj^Lo 3 J Ull (j^Jljill (jl (_yJJLAJ .((Hypotheses non Fingo q1sjjJi1\ 

,3 U^\l II 2Luj;.;«11I jjLs^I :4.uiiij jja-all I ji^J L<iaj| ljJJi>o Jli (jyJ^' 

d U -.^ \l 1 Ij i_jjjj5tHl )«-jl^j (_yJI 4_Lo iJa^j^lj i(__)ijj.iilLi t JjJI Sj^Jisj : LuO 

«LjJ1 ( u^JJ jU^J^iS iU^-^oJU 7- 2l La 1 jLjfcJ i(_^^^j_ill J ^ < ^ rt J ^ J t fia JJL^elLl 

' j '"-^J ■^"' ^ J T j ' " ^ JJ ^ ' L4JI J4J 'J ■~"'" )«-<-uLlII tJJ-2JI (_y3 ijjj^jji (ttjJj 
LjiLsJ d ^ I ". -^ t I iijfjj I'lull (jj-aJI (_y3 sLlaLiJI Ll>-^j; <i"i i h iVlj joJjlII A <jjU 
fiLioilS)) J .^^tl \jjt (jljj^ (jlS Lufc (j^ . \Ju\ 'LusJijjlXi [3.' ("'^1 ''-^J-^' (1>^ 
sLijjiJLa (2>^ *>:i'-*^J d-itJE-oj 4iLj/ A\:>-j^ "cj'^J' ii^i£Lll (J:jjJl:>JI (sJjJI 

(j-CLJuJjl (jl£ lilj .(__)l3j.AILi sJloJI Sj^Jij (_ylol (2>:j^ ('lull tjj-i!l (_7^ joIjl!! 
tfjl^J iJ5-<s-« j-i^ "Jj-*^ 4JL3 i(2p3JJ (_>u>c. (jyl^ ti/-* lS'-*^' J-* " iSj-'-^ '-^^ - 

^ . .. .^ ' I I±x^.LjJI J^itjJ tjl (_y^ ^ — -» !"_■ tiiJtjJI /J-4J-O (jl i^lj Jl2^ 3jj lA'.tl 

(2>Jij.^ (_^l ^ l-T* -' • ..^'.ja i^Lli!! V^lja ■ '-^ ; '" ' "J (^.iLj^ jl 3-aLc Cjl ol 1 na 

(jl cdJ J j-pj (<s-J ' L^l J '" I (ij (_ylll i^jLjII (_yJI i^Sl^ (ji ; Vji <iji^ "-r*^ 
IjLiSG (j^ILiiiJjl Ji^Jjj • ^ j^^'' (_u^jj (_^l tjjlUJI i^jLjJiI ojui (j-* ' .' '"' ' "„' 
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■7- j ' 1 1 ' i_ajj(j Lftj^ ,_)l3j^Li i^jLill (_yjj^j»jJI jy-^lll Sj^-liu ijict-Li-a j^j 
(_gjj_i-3 ,_>I=j^ Ijljj I Hypothetical deductive Method (_jJal jmhiVI (_y^j^l 
.^j-tuLjJ,! ^_^_xjj.j?E_liJl (^^-L^jtHiJ «ij1!i ^^jk * . ^ -*■ t ^j 5j_a:>J1 ^j-« (3"' '"' ^ ^ (^'-^ 

/T-jLUJI LuIaUjj I J ^ '--' ' " ' '-^ .' '"' ' "„' (j^ Jal jTri nVI T^L^-La ^1 i±xjvLJI La-lj°i 
(jlj (JjL2_j^ d U ^M 1 1 jjjj i-jj^-jaHJI (jyjLj LlAj iAlc (ij-lj (jjlill «Luj.j>JI 

J 1 '^ 'I ^jj^ ^Li-co (j_* J' *— *i>-?-^^ /*-*^J (1)-* J' ^^-^i-tujl «Li^^^^jlI1 «U_j_i-ii>J 1 
4S^L>JI 4£.JLjJll "^jqUtl 4ji2jLll »_;'--'"• '■"' ij^\ (j-« Jl i3jjj:>J.I 'I^J ^i5J J' 

(jl i_^i^ ■ *Ij-SILjiVI )«_a (JLsJI Cu\h L<i£ da I j Ti 1 ii^Ll LaLxJ ^LjLLo i_jj^jjtlll 
jJaj^jL dJ 4l%CL Vj i(_yWojVl (j^LiJI (_yJI LtJa Ji^ju V LLA JaLul^VI 
LLA Jal J i"i I iiVI (j3 i(_>l3j_flJI (j_o <i_LJj.j>JI /tjLuJI Jal jTii nl i_^ cr^ ^3 
(JIa_La t(jJ^ t iitti (jj_^l (_^ (_^L(J t^^*-^^ LfliJjL>ij1 (_^^^^1 (JIa_a,1 ^Jt «L^Ia_La 
(j^lj^ jaS:>o La jJt^ f-^'^J (<k5>^><-i JJJ fJ (j^l sLlaLlII (_p3j|j^lj .CjL£^L«JI 

(^Ij :;~ ,,.VI) -> I U . ^ .^ SjjUJI liu^Lv'!^! (_y^ j^ jls 3Jj^l j>juii (_;r^j 

aj^jt J I r 3_2_l^JlII 3.j>iJL«J,I 3^ J '" (^^ O^J •cr^i^?-'^' r- j'l^^ i-SjIj-a^ 
■^ ^ ' I ' «Lx-idL>. «uL>. J-Aj i«Lkajv^li,Lj ^JLJI "^ ^ ' ''^ ^ \j ^" , ,.VI (_^_ulj ."»I "»■ A .^tl 
jjfc ^Ll3 (_yjj^jjtlll joiaJI /?-4J-o i5j_i^LSj "^ li 1 V"i a L^l (jx. ^LuaS i(_yjj^jjtlll 

^(j-Lsl < M I n 2l 1 (_^_xlDJ_lij1 "^ J ' ' I 

i(_y£Luji^l£LII i±jjJlj>JI /<Jl«JI S^Ltuia (jj>S i—oj^jiIJI I J14J »lj ii" . nVI (jKj 

(j_a 4_LjL<u Luajlj i(_j_<iIL>JI jsIJlj^j l)3^^ Lt^^'^^' j_; ■ •■■-'"11 (JjLcuJ 4JI 
4jj_jj_u3J "iA^A CjjI£ 1(_j oUII (Ji«JI L^J j-a 4j;vj_o ^Llm [jus\jIl^\ 4Jj£ tixx>- 
(_ylll 3j^jjJ,I jjj-aill "Is-jlj sLLai.'i/lj (jJ'j-i' (j-« ^J '^ O^J ' L^'jl (_r^ 
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j_yAlj«JI Aj-fljJI )«_fljjlj iL^J^IjJJ I j"l j,>."^^ CjJuUujj/Ij L&jJJ CjJI (ji JjLJ 

IJlj* (j-S-J (oJj , d U-^\t 111 sJljJI (_j_l«j1-1 i»ljii" iiiVI JJ-^J-l ^ ^U'll t ^jJ^^j^U 
. L^ Ji^Gj i±uJl:>JI aLlII 4^jl». Jl^l (ilj ii" I iiVI q'^ Ijj i mJ Ij^i 
^^^^_SJ| ^_^ ^c-Lt-ll 1— l:>-^j o" 1 11 n (JLl2IIj_uI jj_* (l>^^-*-^J I JLA ■*■ '>*"'* lt^J 
tijjJLsJI joiaJI SLjiiJ ^1 "iJJU 3j_a SjjjlII jj^ JjV ijjJij-iiJI )«_oLjtxJ (^J^-JiiaJI 

jjJuj i(3^j-u Laj^ (JL>JLI L^J f-t^ («J (J-ol^^j jLtji (_yl^ «.jjiaJI (_yib (_ySLI 

(«-C.j-II (_5-i^ 4_L<ji:>JI ^ I^^M t \ t f,j_ii\_i jaiijJI SjLliji j_L<juaIil Sjjjjj^ (j^^ 
iJluJL>JI /cIjlII (JjJ-il I— <iJ^ '-y'j Jt^ .U^IIA ij jj '^a jjjj /«jijj| I JLA (_y^ LxjO 
i"i I < -v 4-jjl I II i—iTlSJ-J L^LtA CjJJij>o (_ylll ^ 1^ I "J II J J . ^ « 1 1 tjLfl^i (_y3 

1 Ju^ ^tj t<d I iM 'S 11 (JI-^J "f ^ ' ''^ J J '^*' ' /«_J^iJ,l "^ ^ ' ' ' J_A ^^ U , 'ij Xl jjjjLl^jl 

ii_jj^jallJI (2>c ' ^jj.tlj jjUr.ll ^^^ I ajU"j,UI ,•,",,. 1 1 JajLi (J V jGjj/I (jjjLjiil 

i_aj_^j(Jlj i_jj^jaIlJI (_y3 i_ajjalu 4JI i-ij;t>- (j-o jl JL2Ji,I (_y3 jLjtAj oLsoVI (_y3 
Cjlj_jJa_LlJI (cS-C 4_jjj|jj'iil ^ U , ,.jll jj ,^.tl |-,"ij"t| jji jju .j^UTill jj^ 
SaiiiiLiJI J^i«iJ ljLa^.(_y^l ^bil j^l^lj 5jiajU]| a._,_,Ull.5l,^tl al^l 

(jjjl_LiJI Jlj_1 (_5-Lc J_<CL«_J iJjJJlJ>JI jS_Ltil LijJJL>JI ^JjjJaJI |_3-i (jl liJI JJI 

if.\j?'( iiVI jjtj (_, I iiS^tl (JjjJaJI I'lli iij iljia 4jlii<!l i~»l ul .~, ,.VIj^ U 1 1^ »l 

j.:>JI jXAJI (j^ Lclj-x-o ^"■j"-^"'!' ^cjL:;e-«J ^_j1jJL>- (j^ cK ,^ll ^^p*-* f^'> 
lial J ' " I iiVI 0^ Lcl_^_i^ O'-^ J-:' 'lj-:^'^'j (<s_L«_II tlr>-J jl " ■ ■ ^ « " 1 1 j 

'"(^^) "' --".Vlj 



(sJUlJI Si Ml i I 4_La_Lj>J,l <i_L^jL>JI (J_olj_«JI (_j-^ J"ii n't (__)IijIilUI joLa-o 
(_yAljJI plj '^11 (Jjj-oLfljj . ajJIS (J II''' J M (jiS (Jj j-AjJ Is TT "i ii"ij (3^ (uJ j-<iu^ 

a iih;<1I JL».j i^aj|(_ya Jl33ViiJlJJTtr^K(_^l 4j^>«II SiakJI c^^aIu 

jl Q^Jlj^ fS-^'^ "^ - \j-it -1 j 'I l-^l ' " IjJ «i"ii III (3:JjJI iJi->-JJ '''J^^ S^j^jjLA 



160 



(,^^.■■■11 Ml) <^^Jii\ (lUaJI 6.ajuuLJla 

Ij-Ls J I'll J II jSh] • '■^ ''''" (*4J 21 I LoLxJ (J ii'v^ll (Jj _ djj^^ Lu3J^ (jjjusjIloJ 
4j^jJj3 JL^Ij^ J^il».l /oIjlII JLs-J » J I^" ■ "_' (_7^J .(JJjJL2J,I i-jLjSLII 5*1^ (_,lr 

SjA^ (»L:tal ij\-iX\ q\j I II -^Ij -^Ij '^11 (_3-«^>»JI (j-o I JJ . -1 jUl ■"•■''* ^M ^" , ,.VIj 
(JLjvj i«_o «L^^ljJi,l (_y^ jj^L2JI . -- 1 U -^ 1 1 ^^1 I II tVI (J.2jlII ^-t-LLi^a (__>l3j^l 
ja^i ^Ir sLxJjiJI j-i^L3 i3j^lVI (JjLSjsJIj (jj^Jiitl i-jLjSLILj (j^\ mjlUl (jJjJI 
(J_LjvLJ'^l (j.^ J ^j V j^T I— iLj^ 5*1^ f_j\r IjJa J Ml J II jJ^I (ji>^^' (*-* 

. Jlj^>J,I 3_«_LiLiJI i-jLj^ <iJl i«uJj^ ^^J M>" ^j'^ C5-^ 5JVj Vj 3 -il-^'' 

j_lLlIL>- 4 l<n"iMil (jl JLLoj _ (jLjj>J,I 4jL;LiLaJI t_!US af.\j^) j-J^^J^ tc-jj^Ij 

SJVjdJ S_LvjJ,l dJUj (_y^ LtSLi lj.^t^ - cuLuIsLj^I Siii ^jIlSLo AJl MjII 

(_)iijE_a i4_i_u3Lj^I 4_«_LILi ^ Aj ,^ ^ 5«ilj^ (jiajtA 4JI . »l oUII JaLiiJ uJ^ 
><jiM-<o (_y3 (Jj (__)i3j^ Vj pljjl ^T-3 ' I j -1 J -1 «"' (<u i_jj^jaIlJI iijLSjJ SjukLfoA 
j-jJL>o (_yi^ OJ^4^ (J iM I II \jJs (J-«^ tajju^^J pjji3jJi,l 7-J>I '=1 li I iiliill Jj^.j>oj 
J .,''**" ' i3j^ Lstxis^-a («LjLJ_LLiJl ^1 ni iil) Lai o i iiJ ij_^jj-ill ^LuLa ^j-* »1 oUII 
tcjjLj ^ 5jXjJ,I 4_U.jJ,I liJJj (_y^ tljjl<j<VI J ' ^ ^ ij /<J I jiSLt . Lulj Li^ 

oL jl>3yi ,_^i^ ijiJj c^l 4Sh>J S-o-jUJI J—oI^I <_^ j_iSi >l jU -... Ml j_^|j V (*) 

L^-i^ J-CJ^l j_^l IjHi^l j_^ '^_?J^ ^ t_j < J I U 1 1 /cJljlJI 4^j.j>. r W*^ Ol ■ L^3^ C^-^ 0^1 CT-'l ^-J^-i^^' 

5 JJ !i . ■ 11 jLst^ul J ' ^* ■ J_tJl£. *_ll_tjjl jjj_ij| /^Lljl ^i-jj^ t Liu /J7J:>- Jgl jN J I ll^-i^jl «LjJ-l^l |_3 Ml I 

(_^ LAjI Ljl^ 4j-"lh Mi'ljij-jJI jJLoj^lj j_^jjl y^ ir-<Vl 4^jL>. ?'L>*J 0' ^-'iJ-^ L>^ (^_? ■ ^i^rjJLJoVI 
(_Jl£. j_)jijja 4_ujjJl tJ Ul . ..1'j jj-JJlJI tJL>-j (T^ 03^ C7^ ^j" '"n jj^IjSj_>Jl ?'L->^ (3^1^ J " L>-^^^-*^l 
4_lS_1Xi 4^iA.4_>Jl oJuL^J^ *-a (jaSLiJ ' ^"t* I j^au . L_3 jLjjjI LxSa .jj_)jJI (_|^ 1 jj-« (JJ t^jjuu jj-'-J^' 
(__^ /n 1 11 -^ "n (j-J-Jl 4JlJi 5jJl^ i ^ .^.<" 4_tiuLi:>. 4_ujJ Jl^I aj /cLlU ^jla . d aj .Ull 5ljaj ^ja.tjjjjLj (4^1 
^cjjLj) Cja_fi^Ul j_):>.Jlj ^j_o /nl< II 4jLA.:ej ^jjS j i aLi^ U9-^ lI~^-' t**^ jl-5Ii^2l Ijuft jjl >J^ i4ij^L>. 
t^j\-uLt-c-tS aJ-LUjl 4ji-tll3 j_^ 3^5 L^ J 0^^ u' ' ^J f ^ ^ ' I Jl^ . (78 j_j.i3 i I /^ ilZuJlj>JI (tJ 5j 5^1 j*^ ■•■'' 

^,_;jL»Ii USi_jjJI ixS^) tdjl^iii Jia. ljt:;S(l69l aUJI) L^ljL^,^gji~l aS .iU.jJ,l lAh^ 
5jl_j_1jlJI cJJa JlS^ . The Wisdom of God as Manifested in The Works of Creation ( j-L>J I JLsLfll 
5j< ill il^jJLI i>Jui (jl 1 . ^ J . ^ .^ I J Mir *_iLJI (jj-lll j_^ (cIaJI 4£^s>~ »_ajLj *UJliJlJ 5jb*JI 4_iljjJI 

I Jljj /cJa . I ijjl (jJu (j-a d * J 1 1.-. 1 1 j^^ jjls aj_iLa (j^LiJI jl 5jSLa l^jLtjj Ji^ ^iuju^jl /cLlJI ?=^lj j-^ 

(jj.iJI ^ Vl <U.3^3j |«Jj i^lUI Oj-ill ^ VI 2.J.UII sULlI ,_^jJI jUjVLi ^^I 1. 1 1,1 ^ (cJuJI 
j__^ cLJl^Lc (j_ijLjla /oJlaJI jj_o (_^ a}-1_u t(jj) Mi«ll ^jjjjaj] (_^ itj^l^ <US lju& lWj j •"■'' »_i_uLiJI 

.j^Jlj-£iJIj (Jjii^ll 
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'i_-*J. («-1jl1I 4Sjl>- ^\I ^" . ..Ij i|2>JJ-!l iJ'^J "Uai^-u )«-o fljJ-iill »l^Ii-)l )<-aj 

j-ifu-c (j-^ii!' oj-^' ^^4^ i^j^Lui,! ^ J ^ u ' 1 1 L^j^ J ' ^ ■-' ' i^LiII Lijjj>o j<u 

^Uj-^SJI (oJLc Jj (_5i^ I ,^j ,^-^ slj-r'i 111 (_yl^ AjLfllu (_, «iUII ^jlisjJlll 5j£La 
j-iiu-C «_<j/LlJI (jj_2JI i_^ L-4j1 J CjJLjjIj L^LJu jsJalju fij iju^] i_j I II \jJil\ 
■sl or (jl Jl^l i_JJJI jLJjJ J^K ijjjijJI Jl^jll,! Liiaji (_, iii'tj-aJI (oJLtJI Jjiiflj 

1 j 1 alj ^j ^ I » II S^j.^ t-tla (_^l Ljjlcj 3_p.jL>JI J^ljjJI Lc^jj I jlj 

l_La-^j <i"i I II tl )«_o ^^^ij i-iiajl i_A|jIu ^''Ij ^" • "*^l r- j 'II (jl JlJso i£LlL>-1 jJl 

^LuijVlj (jjl I iTill aLxj (_5i^ 'LJ'^ IjiSLik jjkj . LtJEjjuj L;JL«3 LiujL:>JI (sJjJI 

sLuiaj^ CjjI£ I jlj .(_j.<Ci:>JI L^Jj^J OJ^^ Lt^^'^-:!^' Ljij_ujtflJ )«_a ^ ^ 1-^ ' 1 1 
(j-iJUl (JL^'j ^*-« .-" J ^ ' J "^ C>^-3~^ C>* f«ijtj1 (jL>-j Cj_tS_a Jl^ ^L^-LoS ^ Ij ^" . ..VI 
(j^ »lj r'( iiVI <ljjl3j^ CxjSLo J^ sUSjJiSjJil <ij.4ll:>JI (jLs ija^jl^ jl ,^" iVIj 
/ojjwil!! J i" I in"*^ . ((_,'^Ji ii^lSLil) i±jjJL>Jl /oiaJl 4^j.jv jjuus f_j\c 4jjjLv J-J>1!1 
ji i>J-»-J i_PJ . 4 J "i -»■ 1 I j-^\ 'I^J J-A i^JJI '^^LtJI (jjjLS (_yJI (jjlj ii'ii iiVl 
r* ^ ' 1^ ^ K ^" . ..VI •_« ^^ I iTmj (^^jLouj (^^^"^l (_^_A i4_jS_ulS_JLl «LL<Cl:>ijl^j_coLt^ 

Sjij-LiJ,! 3_«_Lj_LaJI (j-\_Jlj^ Sjjjijjis _ LJ^J L*^ - ur^ ^iuutilL>rl\ cLu\£ liLa 

. . . <i_i.c j_u3j_a (Jl_<iIL>-l Vj 3 "a \l .^ ^ Vj (_iiiej ^Ls i L^JLlSjj L^^jjj LuIj 
«Lijjj.j>ij )<-jl^J , tiUj . .,\ «Lkr>.^Lo (_yiiSjj i(_pLII (jlc I JL&LJu *3.^>JI Ui^ i— aj i n*^ 
il_gj_iS jjkl^Ia x_o (J^LiJ (_,'\ji ii^i£jl (oiaJI (jl 1 <iji iiV . I j 1 J 1 «"■ (<u SjjJl:*^ 
iSjjiLJkl ^ U^\l .ill ^LiL^ Lcjj^j^ jJijUa i(jjjl^j>JI Sj_ii>. (_y3 "ijialj ' j*JT^- 
I jl I*" J ' ^" ''_' -i^^>:^ i3^jL«Jl (Jill jdl (jja (Jik. jG (_yJjl 5i-J <LSiLajs <ij£.jjl3jjiJj 
3 jl j 'II i_^ J . ^ i ■ ..J i4ji^ (j\jlj^ (_y^ SjjJL>J,l SIJn^M II jjL^j (>iJ-«-«J (_,lr 
SjLa (j^ i L^l J (j5-^ <l2iiLo ^-oJiciJa 3J| 1(_jSLuISLlo (jjSL! <ilalSL!l ^jj '^11 (_jJI 
J J I iTt <:Lt^L>JI L^JLulj^ '-'^3 t<:LLL>-ljJI L^il^ d U . ..Ij 'j t<:LcujL%ILa 3Jl>-Ij 

.j»jll:>j,l LijLtu^ (_y^ LuLalj 
tLcj^ Mia jUal (_y^ (_,'C_i I ii^lSLil jisJjlII L&jjjaj Sj^jvLj S^Iai. (J^ iJjJlSLfl 

Iju ^j^I 3_LajJI J-Laj . L^j J^Ljjj islj-ilijVI jiSjj i(_^£LaJKjJi,l (_,.4l^l 

Cj^jUJ,! J^ (jjj i/sJjJI ajj^^\ i^JJI >J^a-iJI j-la-2ll,l T-LstJJI I Jui (jl (jLljI! 

J ' ^ '" 1 1 X_a LoJlCJ I J^^J jJJlJ <lj| JljV IiJjS (j-O (jl l ntVI L^J-J (.7^' ^^J^' 
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jji JLjJlj-" I nil juu^jjjl .joJjJI _ JlJJoJI i_^jjlX\ (j-cujJI I jui (_y3 CjjLa-"i I rill 
LsjJalo Luj^jso joJjlII IjU£ (JjjI^:>JI lIiLlLula (_yl^ ^ ^ItA'.tl jLaUcVI :4jjjaIlJI 
jJS) (_3jJaIu d.>-L>o 4ijL>- joJ _ ^U , "j'Vl da 1 J Til n^U 4_ujiSjlII (JaAII SJjJ _ 
j-i^-SILj "ijUJ^jallJI ^ U^\l 1 1 1 IJljj (_gJJI . -- Ij ^" . ..VI j^l ,cCLuj^.j>o (_y3^>i»Sij 
, 2 "aj U " ^ 4_i_lj^.j>o LajIs jjfc _ i—Lj joJ (jl _ (_j-il i n tVI p-ljijVlj (Ji«JI jJJ 
.jj_a tjlijl^j" ( ti tj^^ LajLiIjj 4_ulj-aIIj_u V I «Lc^^_(Jl ■ ^"'^ ■ "^ 4_i2jj_Lj_al 
«Lcj_(JI (j^j-jsjj . 5 "ftj U" 1 1 cCLuj^jjcHj LuiiUla i±<jJL>JI joijiJI (j\S IjiSiji 
idlj^^l liJJj t_jl3 ijJs: (^SLIj .^^! L^J i_2jialllj LfcJLj^tj ^ic 3_uIj.2IjjjVI 
^_yjl jUiaj 2I '"..^'j' (*^J-A Jljju^ ^^ J * i^La^l JJ-* tjj-^ CjjI^j" < n tj^^ l3:^^J 
Cj-iLSL^ iSjjj^ J-i^ Sj-Aa (_yji sLLaJULa (_yi^ w J '■■' (_jSljii"ii nVI /<vl«^.CJ I (jl 
Lt»-^JJjiLJi,u iJlJj^j L^I I JLi jl I L^Ijtjjiaaj cLfljjAiill (JjjLj t»ljii"i nVI diSLi^ 

Sjj^plsj L^l J 4jSLuji^1£L!I tb^jjill «LlII J ' ^" . .. i_g JJI JjAjjiil (Jj^iaJLi LJI jijl 

4 J J I iiiti 3j^Jisjj jojjIjSLII 3j_>Jij cJjls L<i£ ' ' i'j.yj^j "'" • ".'1 ct^ <_ i^iiiVI 
^Lj)_LiJi 3.03! J_t2 uuj-iiil ^1 *ij_ii^Vi aK I'll a (j5 Li'^' ^^ j-1 

(_,_it J_l t I j " -> J ' ^ " jl ^ .-I . ..1.^11 i_y\-J I"' I imI ' ''J'J i^<-^ 4juu cUSLluiM^I 
aJSLAo »li^t"iiiil (jl .5jlin~ii.ill 31-2^1 i-alj-ill<-ol (_yk: 3riiiilrill SjJLaJ JLi^ti 
i<ij.4li>-) i±jjJL>JI (_,'\jMi^i£jl joiaJI Ll>.^j; <i"i i n iV LS^j i_^>»JI (_^^ ^ I j ^" . ..VI 
jIj 5jjj_x^j Ll>-^jJjILlII -n '^^ c^-*-*-* (IP^ ^ (. . . (j■^-SJ iSjjj-uo t jl^^-Lsl i«Lu^ 
(jja sLjl^. i_i^L2jVI Sjjijjiaj 43li <iljii"ii iiVI (<s.a^ Cr-'*:? Li^ U^ i(«l»JI «LLjiia 
' ^ .°^.'^"' joJ n_fjj>-l SjLiJu if_j <iU1l da I Ml ill (_j.Sji>JI 4_cSJ| (_yl^ i_aj^^l (J:>-l 
sLjjiaji (_y^ cLLaialo i_JlLo jI i_J!Lo (jx. (Jj .^ .A . ..I.AII ^^^ i_J!Lo jj^ 4K i"ill 

•.(^'^I^.LsjIJslj.ZL^VI 
. «Lui_j_4JtIij| ^j A^tl ^^jj_u <:UL:>"i i nl _ I 
(J 1 1 11" t ' ^j'^'^ ,a]j ^" . .. rt •_jL^^ jc-uiJtJ (^^)iaj;t_a (_j oU ll (j^L^I (jlS ^ _ 2 

!S/<si«JI (_^ j2lj jjsl Ujla jjfcj Uaj>JI «Ull 
' -^ J ^ "^ ""'I "^ ^"^ .^".tl j^j^ (^QJuj I LLaiJI j^j-^ (j^ ujja^ lil _ 3 

S(j <il<!l aJlSIlII (_yjLlJ 



I6S 



JSja^ljLsolj »1 <iUII CjIjJi^ (_y3 CjjLajJI j^j-fi L^ 

d u ^ \t 111 sJljJI i5j^j_a SjLiju , 5'Li^I 4_LalaJLa 5Jlj-"i i nl <lj (Jj n _. i n-a-*^ 

(J_LLa_il 5j-S-3 ojLjfcj .<ijjljij tlLii V (_, oUII J jS li" 1 1 ^L^ sLLiii jjfc ji^ljJI 
(_y^ lj_L«_oij (^hj^ '''' ^ ^^ OJ-^' (j-* cj-"'—^' I— i-i-aJjl (_y^ jslaJI d A . ..V "a L^j^ 
(_j_4_L«JI ^ ' ^ ". 1 1 j2^ JajjiuJI \jJt (_p Jju (2>SL<Ji,l (j-o Ttjj^l Jl^S 1(3^"^^' 
(_j_«_i_lI3 jo_Lc ijS^ JLbljjj^ (J_jj (_)ii3LcJ (jl - jtjL^^U d-uLi^^l 'UaLi-Vlj 

<i_i_«_Lc 4j^Jaj jl Qi-''^ ct^I J ' ^ ' "^ ' I J •1 J t" (<u ' '-^ ^"°' d .^tl -^tl d u^M 111 

Jli-La pull <ijLL>- (j-u^ iJ^J ll>^ d . --J . ^ aT I I JL^ J^>J (_P-* 'J^J • '=llj'a'"ii "o 
(j_a d_CJ_«J>JLI jjjui li-lJJJ 0' L3-*^j' (*^ , d 1^ ^ M J i^\ c-l U" . ..I La JS (J:ajjij 

(j-o Jj-r" 1 1, a \jjt d l-T* (jLs nJjjLS (_y3 I j 1 l«J^ SJjLaim «Luji:>JI ■ " ' I _; '-^ « 1 1 
(_pl_4jj| 'l^jl La ^^u-t^U -iJ^'EJ ??-*H>:' (j-* ^l-iS JljV i(jj i na j^^Iaji OJ-^ 
(_j_Lc <i_uji:>JI ' " ' I J !--> « 1 1 jl 4_Ljj^j5tlII jtjL^^I J^Lj (_j^J I j ''' I ~ . -»- J J (_ylll 
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i4^Jj ^Ljjtj JijvV i^^j^lj /<sl2JLi Ld-tu^l)) : tb^'jjiJI < »\l U 1 JL^ ^^Lj LLuS 
Ajt^N-s-Mj jjl jjjj jiuijj^ Lx^ (—j^ilaJI (JsLtuJ )«_iLaJu « d U ^ M " La (J:5c-<-u 

i La pj_u3j_« jj_* 5jLLie_a d IS t"i a ' ^ ^ ^ j" tSLfllu-a L^-jlj ^ T;n^\< 1 1 ^j . . .■"»■<^ 

(ji ^ 1^ ^M 1 I |j-« •^J-' J-ii-i-!! (j-o «L4^JJ (j'A-i-o ^LilLklj iSjJJtA 4.A4AJ 

L«^ S-i-aJLkJI SJi^>UI (j^j ^L«JI <ij Ijlu La (_yjk SKmiU . L&jjiitj 

LdJj , ^ 3 U ,~ ,,.11 ^Imll (jj^ls (j^ Lljj^.j>o 4jI3_^ jjjicjJ 5 tX^M 1 1 ^1 
.l_^\i'~i( iiVI (_jjl3jji!l ■^ j ' 1 1 <1JI i(_yjj^j»llll iJjjajJI ji-i-ui 3-oL«JI Sjjj-iiJI (^^ 
i(jVI 3_j^>_!i_i «Lj^_l^ (aJLc jo_Ii.ci SjL^jiuJ j^^l p 1 n'^e-i (jl )«-jljJI (j-aj 

: (S- 1 942) S. Hawking ^-cSjjfc (j-ipj-u "^Jl i(>"imimLi <Q\jt\ ('^a (jSLxj (_^ JJI 



(_yi£. (Jj)i^-»JI (_y3 ii£jj| I ,_ . J 1 .1; 7-jiajj I Vjl LcjIj (_yjLj (_^l (_yjfc ^j^JijJLa 

Lq^ tj_|_laj*JI 4_iSj_>JI 4_i ' ^* '1 j_>-3j « ^j-jj I'iit ll 4 «1 c J La y^ IS^jb ^ ^j" ■ ■■ 9j\ u2j (*) 

(JJljjj_i . Mini -t^^^niljl 4^1^ /^-^ u' (3^ tlJ)_;eIU.l j_j_u^^Sjl <-ajJla ,"i\t ,'--. all ,n n i r< j_j) 4j i^jl 

l_L£ajf Jl^j 5j^ ) -kJI J_jj 5_Jla^ <d dijj^f 1985 aUJI j_^^ .4^j,j>JI j_^ BjJlIJI Jl2^j c^Wj 

t^jA-l 4_i^ dajjj t»ljj , ,1 ll , ij ^ , 1 1 iUIlS ^^j^ ^^jx^ jjlsjjij ^;LJS^ji 77J^ \j-it, ^-A^ . <!:>. I ^j_a 1 , ^j , ^^ 
^^.JS^-it, ^_ysj-a-i jj W ll : U . ..J 11 J ^ J ' < ,4jjIj_>JI lS_Ldl_(jjjl a 4 J I , ,1 ill 4jj_Iaja ^^lijl^Sjl IS_uIS-l,c 
Va 'L^J ' O^J-*^^^ '^J-'d>-?^ CjuLul daj" ,"i1 L^2 (Jj^J 5jjL>. j_pj /«J <JSJ t^jxtsLjjJl 4jL^L ir-< a 
j_^_4_c I ^j_a «_t^a_A j_)l3j_£ jj_la_)a ■ »l Jj , ,i ll ' >j i^"li jjLtjiJ 4jaJj_>o CjljLlL>.l jjl jj^j^o^l J^ • ■■ ■ 
n-J^J-& jj ir-<l 1 1 ju4 (jyl^ 5j^l-C .4jj-5_t^ I_i4jji5lj jJiH^^I ^j-Jj il<1l (_^ 4jjJa_tJI ftLjJ_uiJI Cjljl_>o| 
t4jLjijj (j^SJJ t^j i*C1l CjLjjJaiJI J^iaj cL^ j^jlajjLj (( 1988 _ (jL«jiJ Jl>.^ ^tjjlj» 4_)lli5 aLaJI ^jLaU 
^jj_5jl j__^ d J ti I < ll cL^LLUI Cjl < J I a cLaS jjll:>.la ir ,,,',]] ,^|U^L«q ,"tl ■ .ull ,-Jj .':.,- 4_La CjjJlj-o 
■U '^^'^ U ^ '^^ j^J^jJI fftiij 4jjjjl]I l^I-a t^LiJ ^jjj ," i r ^j-a ^^li^l j_jJ| (^Jv^^ t^jjj ,^ i <l l 
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(_Jjj>-l 5j^ j_uJ£j i5JljJl>- CjI^jJj » '. .^"t sUSLj 3jj U'.II JJij Lx-ilj i4j^JiilII 

i-SljIs^l JjS (j^ I4J I olirra oLl (_ylll 5tA^\l tl ^_^ j_pij^l 4j2jJJj'i/ I JLiSb 
dJuLlII 3JLojj ('-•-y lS'-*^' 'OJJ-* CX^^ '^-'^Hi>" 'W^t!^' (oJLc I JLAj . sLujtil 
«Lt_aL;e_j «Uj-lia_ul *u^^_uijlj ^^'^^ .U"tl CjLuIdu^I /n 1 1\°\ ^_^ ^iJo^j^ jjja_uj_u JlAJI 

(j-ojtxj Aj f^jolr 4jl<i<t p'-Vl '(J^**^ l54>^ J-*^ d U , ,.lj I cLuj^jallll iijLS^i! 

>il oUll (j-« ^J l-»Je-:v (J^'^l si oUII (j^ lS' "^J iLfl<JjL:>JI (<sJj(JI TJ-"-^ 'jJ^-^ 
d u-^M 111 s J-JI (jj>i3 (2>^ 1^1 »lj ii'ii nVI iji>^ ll>^ "^'j*^?^! L^\ (J-'^-i^ ' '->^ 
it^ jMi rij ^J^jJn I J-JJ ^(jtjo'v (Jj !(_, oUII (jjjLSJI (_jJI J ii-ij (_7SJ I (j j <"i j<U 

^1j lIl-l jv jj-* ' Jj ^ * 'I ^^ I ^ ^^ tij ^" , ,.VI ^Q_A^1 ^Ij C1UJl:>iJ1 fcijul «o^^j>J 

*uj_uiJI Sjjj i4 jj I rrillj joHiIjSJI Sjjj sjjia (_y3 aLaj^I Ojijfc CjJJljj Ji^J 
jaLiJI Ttjj-alj .(_jJLl!l (Jj-ajill LgJ (j^^^£[lij 1— aj-mj '(jj^ I'^ull (j_;-SJl (_y3 |_gj-j£Lll 

5J_^^3l (_,-Lc L&jLjI J-j^j ■''-' ^ ■> (j-S>-«-' '^-dj'-'^' Cji oj I ri-»JI J^^-aj (3^--4-i 

jj_i_L!l 4 < i"ii (^J^ia (j-«-^ '(_!-:'>' SjjL»-J SjIJls. (j^ jL^ i^JJl 'i_kjlj Jtx.=>-I 
Lj-ij^-jso ejuusj (_gl i«(_gj.j>JI J^i_La JJJ '^"' TcJjLlII (_y3 5j^ ijj'^ pLLalLjil 

(J_oLjLLj (2>:j^ I'lull tJj-2JI jIJla Ct^ I Lu-iaiJ 5^>^JJ^ 5Jl»-j lIi LIj^jsJ I j i<1jjuJI 
CjI j I ri -»JI jJi\-LM^ (jJ^pSj"^lj Sjjdl I IJl>- Ij-iiS jjj^i jji La )«_a »l oUII 
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?ljL>-l ' • « ' ^ J Sj_uS uLl>-Ij (Jj ld_LJjj.jalLll ^ l^^\t 1 I ^1 (JjJj LLlbj l<ijEjLlJ 

3_<j<IjJlU >LiLo iiJ>lj ol (jXjiJ^ i(_yjl iii'tVI ^KjJIj pljuVlj 5 _^ :; . . II 

ijjLjijVI d-t-LLi-a joiaJI (ji ^ial i nj t Ijtjk (_yl«-o •(_, «iUII pi Jj^U 4_l>-^jSLujJI 

A^_LJlJ1 jJ_»_*2_) Cj_jLc ■ ^ ''^ ' ijL^_ul (j_u_4_ilu JJ-* TC-cisjl «L^_L^JV ijju^ jJljj J^j 

(jaijj joiaJI (ji i-iJjJi i^JJI i(jJ^-<iaAJI (jj-aJI (_y3 VI JJ I jTt jaJj I'ljjlj S"ii iiVI 
5«lj^ A>?-" J' " Oj^-i^ L?'J '-*^ - 'LLajjijIiil (Jji«JI i^J JJ LvLLo LlII UoLiuJ 

,-._M J ,^ ;.". ^1 <jvLs. j-j-i-jj . j-j-LlJLv Jla L<4^ _ J4J>J,I 3'_;;t^tl ^.jLlSLI 
clj-ilxajVLi S.LpJ,l 4^l1LjII t_JliiII J^ (jl ' ^ < "-^Ij-^! 6^ cubljU'iMilj 

■T" j ' 1 1 5_j|j x_o ij.ja.j>JLj 4_L^ (_3-S-Il *l-a ''-^J^ (_y^ _>^'j-^ 7-1 JuJ Li^ 7-1 JoJ 

dJjL^ Aj U -^ jJS ijlj o"ii iiLi 4_LOU 4_lILjl3 (_gl njLjij"^l 'ijuujus joiaJI (jl 
Jjja^ U>^^ ij^ (jial .1 '" I "VI (jT^J-^l T- j'^l ij-*-^ cdJjJ iAj.2iL! ijjLaHi! 
iLjjJi^ Tc^Lj (^K'j^ J^ ij*^ (_yjlj S"ii. iVI ^-^lll (ji (j;^.>- (_y3 i7=->-lJ i_K'>3 

/j-^j^ jji _ ilAju^I a'^^y 1 1 1 ^ jjJI 5J-4I0 _ ;- Ij ^"" "VI (jl . <iSji>J Lai I'li'iSl 

l<i;UJJJ5CjJI XjLajJI Jjfc (j^SLo (JjjLjiI (_5i^ 4joUII CjljLiJlJI JJJJJJ (J iljl iiQJ 
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.J o"l t rit,1 j^Jl^HJIj 5jJ^^_U-£aj1 ^Qa-J-lLd /a_LAJ-£3 * L(J ^_^_aJJJ?EllJ 1 /cJjlJI ^1 ij-\S^ ^_^ 

.J o" I nil aJ.21!Ij pljij"^! (_y^ ij^JaJ (_yi3l jMi iiVI (_jjl3jji!l -T- j ' 1 1 Jl^ Ll&j 

i_jJ_;-*3 p I ""j^J sLft^ sLjSLia oLlIIS Mil ijjl>.j "tHjL-LjJa f_^\ ^j U'.llj (jjSLII 
ij-LjJs (_jJI Aj U •, 1 1 J •»■ j ' 1 1 cLo^Iilo Cjj_Lij (JiliLij ./nUn p-ji i n" a aJlojJ 
J J U"t j^^j^jj:^ p t 'iljlj 4_4.>. cLl>.^j o"i t II )\ diLuiS Mil l1*1>.j 4_L<UJtjl cL^jjuLI 

./oIjlII 3 li I II 1"'^ (_y3 pjl I ii'ia 
I Jljj (_7^I ((_, 1 » II j-^-UI Sj^JiJ i^l) Ajjv^jJjiLJil ^J^iiiill jjl (_yi^ 
jaiaJI ^ ^ . ..laj Ll>-jJj o"i I iitVI _ LajI J j.i^ (.3-^ ^ 'J 'j " J ' '"' \' ^ O^J-^V 
dji\l ^.11 jji tixx>- (2>a (.T^i>?-^' pf j '^ I 3^Lli^ (j5-^ 5jjL2JI (_yji I '^ji (Jj - 

(jA-«j 3_jjLtiu*- d-Jljiaj (jLjijVI L^SJUol sLuLajj Sj^ d-ii^^j id-uj^jjtlll 

.(juHXI Jt^l^l l«_a (J^L»J (_p (_y3 LajjV I n't J L^^ i'li III 
(ji ^Lj^ , U ^ M ". I Ij-iil^ 3_jJlj>J,Ij 3 -1 jl I 3Ja2iJI aJJt tiljus^ (ji (Jj^J 
j—lIISj ^^ -^ ' '■ ' -^1' J '-^ '1' t^j" I II a (_^^ Jl>.Ij 5^>-j^ 3-^_3 Jl>-Ij ^ oUII r* J ' ' ' 

.4-j-Ljjl1I '"*' '^^ 'l-^"'! ^^IL(.u_a ^_^I^ ^JutlLa 
dijLflj U, ' ^j ' -^j" -ij.^:*-a <"' I njt <i-L>-jJjJijiljJ,l tiuJi-uAail 4jjJiiII q] cdJi 

jj_a ^_^Jl>. t Sj.ja jjj ' -" J^ O'^J^ lSJ_3-*-^ J"-:!-*-* c>^^^^^-* cr^ ^J t»l oUll 

j_L<Cm (_yil.jJI I L^jj^jjiJ (jiLjJI (_yjk IjuIj cLicuiill (jl .3jjLl»JIIj "Jjiii^jJI 
^ijj^G i(2^lS jjk Ui SjJaj J<i i"il <lJLj j_L<Cm i(_yj-u.fllLll (jLu-ajJIlII (<i4iill (j^ 

ciitje-Ll! Sj-uiil 3^L«JI » '^il . u 1 1 i_alj I'Tu nl njjSLj (jl (_jJLjJj Li Lalj I'l'i nlj dJ 

(_gJLll _ I " I -»- J 1 1 ptjkLLO joi^ .3jjjjJI C^ljiJI jl 3jj^:>J,I (oJljiil (_gl i(_, «iUtl 
3j_la_Ll| eJ~^ (_j_±j^.jaJL!l /j-^JlaU (__)ijjjilj (j-<->- - (<sij(JI «LLjAa i_jjj^ "'-y'j 

cijl <i in ^1 (iIjCL&VI Jjl-=j i3-Lalj MriiiiVI 3jJ3.<uiIlj S-tiu^LlII 3jjJlj>JI 
(jl£ Lo _ (_yl3l jTii iiVI (_jjij^l /j-^lll (jjSLi^ . 3j^jijj>JI ."il -1 . M^tlj ^.lJLJI 
jojjjjj (_g JJI aL«JI jSj^I! ^ ^u'l I ^ ^ ■ ..lAll JJ ,^"tl jji _ ^^Ij^ii iiVI •»■ j '1 1 

. Jo-lj ^^ dllJLl ij2l^l j_a u-JlJlW J^Ltlll t-JjIiii! 

aJLlII (j^ cJiJtlitx Ljj_uS1A1 (_yjjjj5tlll /oJljiJLa ipjjio (_yAi«JI >l^IjJI (j£U 

i(JL>JI d_«_LjJajj •?=-II . . . (j-ujiJil (_yjj^jjtlll (<sJL«JI j-i^J n'lliill (_yjj^jjtlll 
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(j-o "ijij-ujaVI <ijLLi2jj 4_uljj>-VI <tjjJLjilj cilije-JI (^jlj-Ia (— fliUJeJ (ji JaV 

l_4-lj i«Lc^_Li3^_a «LajLj>J ^J-^ 1 " ' jJ-J - ^ , ^ , ^ "»■" I, I ^1 pU |1 a1 q" i^I ( ■ '^ ' * 

«L^j5tla cilt j^ t- j l ^lj^LlI, (*^1^ j ^ '•^" ^^ ^^ ,^"»."tl J J 1^ ' 1 1 1 JL^ .(_^^^jj>.'^l A^Lul 
d J ,^l ,^"1 -^Vl JjLijijJIj 4_u.SIlII i_jjJL<ji3l /tJLjilI . ^ A I" -^ 1 1 jx^UI (■^jju 
>LlLa JL:e_t5 ijL>- is ^ci^ ^j-* ' ^r<"»-" Ct-^^ 4jjLaj t"«'r ill p^^jioj-a »_a cLn-jSHXl 
7!LjkLLo)j ((-d \r}\\ /nlf (_y3 tiiJtJI 7iLjil_Lo)j (pLil».VI /nir (_y^ tix^tjJI tj-aLLo) 
(J^J iTtJI ... ((j-oAill pir fj!s tixJtoJI 7lLjfcLLo)j (3_ulj^l 5-m.>i(j!l u^S i°".-a- jtl 
(J ri ri i II ^<s_Lc (_y.3 i±L j e_ J I j_&LLo) JLaJ^ 'Pj>^ Cr'l "JJ'^ AS-iji2Jb Ji^ pji 
f_^ I ~ . -»■ J 1 1 5y_<kLLa)_5 (^^'--■-» '"'ll (j-ujij («i^ (_y3 i.''iT jll jj-ALLajj ((_jX.L<iIl>-2l 
diLLSjj-ujaVI CjLuijJj '^ ^l«~t I JjLtuJil ojui .TtJI .. . ((_,%_; mKV I ^ ..A'tl j^J^ 
^ * J J La^j (tti^. (_p L^jsJlju ^ J ' ^ ' ^ -»"' 3JLijtA i<ijjljj>-VI <ijj<jLji,l i_jjJLj/ij 

2Llal£LII 4j^j.<uiJI i^jLII (3^: Sia-LJI 4JSLII SjiiiJI (_yji UjIj S-luiLiJIj 
/j_ifcl_La j<s_Lc (_gi _ LL^jJjJ^iLjJ,l Joo J J t^ ' 1 1 IJl^j .SJljjlJI 3'-*^'^' cr^ 

LifcjLjaJj 1 4 li 1" ••■J, I sLlaLlII lJl3|jJ,I (j^ '-'^'Jy^^?^ llA^ L^^ 3jaL»JI (_yujji'i(l 
(_yjfc (Jj isLlajSLII (jjj (j-oAill ji pL<iIl>-VI (jjj liiiiill (_,lr V 3.ijiala \ , m nl 
TT (j i 1, 1 (ji I J_ifc j_j_L»_a .(_, 1 r j-A i-ixJ^*- (j-o (_, olr i-i^:5tJ (_p (_5i^ 4 lijViia 
d-uLuijijj^jAll d_L«;LiLa]l (»3i*JI (_y3 (_jjj^jjcIlJI /?-4JJ.I j-it (_jia I J M I nVI (_yii5jjill 
.^IjjjJI u^i^ 4_uLtuj"^l A^JjJIj 4jjjj>JI a^LlIIj 
(JjljJaj 3_jjLij>-'^l AjiaJI 7-jij Jj^.j>o (ji^ j>j-ol ja-aHflj V u^j Loj 
4jj^:>J,I (<sJL«Ji,l (_5i^ ' ''''J (j^^>' (jj-UjJcjJI 5J-4I4U (_jjLtuiii!l jj .^"llj . L^j^Lij 

- J '1^'-^ ''^^i^?-^' 4j<iItII /j-ikLm cjlj-JilLo (_," i"i (_ya Sjjj^JI cxjIjiJIj 

x_^ljj| x_o _ j_<iimj AJJiUI _ (_jil I rr "tVI JS<II J^L«J 3_lIT ^^^se^J 3j-3^Li. 
Cjjje-jJI '"• '^ -» 1 ' I 1 j 1 "^ ./sJjiJI (j-* '-'tH'-* o' J>^ "^J ''^J^ (j7ij» t (_gJJI 
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Sljl Jl^j (__>l3lj_o3l 4_ojL2_oj n^jLaj-iiJI jlj .>.-^lj jL^al (_gjLa^ (Jjjj>oj 
4JI jji (_j oUII ciltje-LU joia^al (_jjjm (Jlkjjj/ ij-jlaLj/al CjIjjsjla Lijl^jaj 

L^SLJlLol 3J1jl3 "^LjJIj '^LuLajl i^2l iSj..<uJkl SjujljjJI j-iSLjUll (JjijJaJ jj . ri-»o 

(J V jCLiji VI sLlII jji (j-il^ii" I iiVl ?T (j i 1,1 jji ijM CjjIjj'i II Q^^ i_jlj I-X4J L4JJ 
*3l_Lj>J1 (_5_La_L«j jJ_4_jlj1 ^ 1^ i rtj ^cIajI (^^la-Laj jj-ajul ' ^'^ '"' -1 ^ (_7^' 5jLl>.^1 
CjLj^_«_*-3J Cj 1 j^_x-£a_S_j JoLiJt-a r* jl 1 n II ^_^l^j_SILj_u V I /c-j-^-jljJI ii-i-jlj \-<iSj 
fj->.jj.xlil\ (_, oUII r' j ' 1 1 4j.fljjiiiJ| Aj ]\'\\ 3xJl2j (j^j*. Lai .£L<t>- CjLlIIn i'iIj 

(J-ic <iX. J_li (__>I3J_3 (j_* j I '-^ ' J (_g jJI (_yi3l JMi iiVI (_jjl3J^I ■^ j ' 1 1 ^ A,^j I 

j-iTiJe-J (_yjjjjclill Jt^l^l (_jJI L^ ■ ''-' _■ jj d_ujj>- /tjLULi 4_LO /rj.:JtJ (<u njLtujVI 
aJl^j I '1 j ' 3_j_ijji_LflJ I Sj^JijJI (jLs '^ ''^""j.' J' "^^^^ J' <iij.Sa£ i,_>IojjiJI 

5jj I ii->JI sOVjUtA (_y3 3a\t U'.l ^ ,^ai cGljJi^j 4jL£Ll3 (J.<jja^ (jiLiJj (j-<.>- 
«_£ljJl_i 3_ojJlio ijiitll . ~il a\l UM J^ (jjj . I j i^ t i4jqU!l (j^jj^l J-<^^ 
/<»1«JI /?-4J-o • 'LI LiSj lj-*^ J' iJ^^ J' O^J>^' (J J-«inJ 3jjjtlll 4j (^pJ-i3 LxJ 
I T^-Ltl •_x^^_a (jtju^ i«_jL^^I CjLLLiJt_aj ^jm\^s^\ 5jL^_(iaJ '"■ '^ ' * /yjjj-^tlll 

JLjJl>. i^^^^ i^j^ cit j tt- u j -■■ "^ '^ * i L-^J*-* (.>=='J I-^-Lj 0"^^-^ c>^.>^^ cr^ * ) JoJlj 

U^j-iu (J Jjuj ii_j_jj.jaIlJI d.<iS:a^ ct^ "JJ'^ O^J^ ' L-LajiJI LdJjd i—SM^ 
jj! jLS-jJ (jr^i^ 'l-^' ' ^'"j"j V aJLflll 4jJljio (_y^ i^yij-S IJiSLaj ... OjJLs- 
3j **( 1 11 a cLjjL»_iS iAjL^^HJI «U^.2JL ^_^_Ll»jI (J-ujuJI ^-A ^ oU 11 t^'i'r ill tJ3J«-J 

L^jJI (Jj-3^jj 3-jLjvI i_p • 1-oj.i (Jj^ljHil L^j^Lij ^JJi\^£L L^l J i—Jj^ i_^ (jjiJ>o 

LJjJL^ I 1 j "J .(_ji^l aJl2j (_jJI aJl2j (_P (_gjjai I Jjul lIiVjLjiJ 7"j-laj jslaJI 

(Jj I I JljI (_yxi«JI l±*:a_JI f_j {fl M (jJj L^jI^I (J^mi (j-^ (j-1 j»Jt^^l rj' J^ (^ 

.i>ul I^^J-«-o ii>j_u3L>J LojJ ^ U^."l I (_jjjjj| tijt I II j_y^ UsLijj 'Lut*. .il.i>:J 
j_^j)j_b ^j-* (3 ' " ^ 3-*^ l3^ , £l * U 1 ^ 3 tl ^^ ^j_* I Jj I iia ^uLi foXxjl (3^ (^ tijjju 
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(,^S..M„IMI) <^SJil\ (lUaJI 6.ajuuLJla 

jj, ,.A"llj I %,^jtl (_yl^ jj^lj jjL>-i I I j"^ll , ,. (j^ pcJSO I (__)i3^J^ jajj jJS idjtJvU 

JUljI Sjjoj- ^ t^'ll ijjjja j^^ » I--' ^jj I LikjjLtjjj I 3."'j"' ' "„' ij^'^' (.3-^ J' 

/J oW il -^ J ' ' ' -iji-« * ' ' ^" ' * 5jLl>J1 iLLajL-flUJl cLjS^jj>iJ1 aJJb ^ <>»^ ct^J 

La jJSJ Ji^^l 5j_«im 5ji!l ji ij_LjjLlII jL>- (jl 1(_jSLloL(JjJI CjjQJI a oi^^ 
JL^U JJJtJ i—jj-^tHll ^L^J (*J^ Aj'-^' '"*-* I— aLLa^i (_y3 .CjIj_l«j (j-a ^Ijjj 

.(_yxi«JI g-^Ul VI L4J c.\t U.'-^VI ^_^ l?>2j V xjLs^^Ij j2I^I (»Lal Sjji.ir 

iiJj.IL«_oj »1 1 » II (J_oL«_o i_j_La (j-« '^^jjl (_, oUII -f j ' ^ ^ ^ ^" • "J IjiSLifc 

4IUJI (j-ojj (_gjL<iaj>JI *LlJI I .ft (_y^ ' • ' ^ " J 4_(SLI i(J^LjjJlj (_gjLiaJI -^ j ^ I ^C 
j»j_lUI j-<uJi,l J K li" 1 1 aI A,^" , ,. ^ Sj^JjS (Jj n_2l^p;».VI i^jJlJ dj^Li- 'Lu.SIlS 
LiJLoj <Jl!Lla:>J (j-« "ili^sJ i_PJ .1— SJl^JI ^^==-1 J^ ' "11 Jjii<"l iiijLS^Ij ii^l^u 
(j^ (—ijjjJI fi j" -» _' (_j^ (oijiJI d-fljji^Ls J ' ^ ■-' ' _ (_, oUII /?-4Jil SjjLu jiLlaJI 
^1 ^^ ' ^ /C-l^t" t ri a ^ *^ ,^" t Jl^uHjJ _ JljJluoijI ^ oWII ^j_jSLjiI1jI (^I^^_Ld 4-CM (<t 
(_yj| Jjj I II <ijl . «U^lj (_,lr SjJajjjiil tjl iii'iVI L^SUHal 3 Ij I iij J-^' ??-4^' '■-*-* 
. 43^ ^ Ml aj jL^I^I joJLc -1 '^-^ (_y3 (JV^I j.iIaJI 
^_y^ ^2)J^ I iitll Q^-^l ^j^^ ^ ,'^^\ I J^<l a Ljc-xIdIj ^Jjj I nil Iju^ Ja_al Jl2J 
jtxislj JL>- (Jj.a^l I jLjfc (_y3 'LSjLcuJI '"'I -»^.^ll j.a^ jiuji^j . "^"iii 1 nl'^j jaiaJI 
(_y^ (ol«JI 3 li I iil'^j J Mir «_<j<Ll!l Oj-^' ^'-^ (.7-^ djJjLsJI /aiaJI 3.fljjii3 (j-u 
iJj_iLS (jf Jljij£ I <i;UJ_>jtlI I (_fjj>-a iJ_J^>- JJ I j"ij (Jj"-^ J' "'-^ i(jJj mhII (jj-ill 
^^jJcjL 1£1;e^ (jjj mhII (jj-ill (_y3 i.'iTrj i<">T gljqUII (j^jj^l 4_lo i—SjILij Lujla 
"i_ujjjaI<JI (jl TcjiajLa 1 1 j ' ^ *> J jl L^ijjLju jl L^jojSj (__)l3jj^l jLjUi-V 4_lII 

(_ylLll 4_ujj(JI 4j(ill 3^. ^ ,^ , u ^ \< t jji (2>^Lxjj . 3jj1 j"i->-VI (_yji Lifcjjfcj;*- (_y3 

((jLiIij*- Jil)) «Ljjjj1 ^^j_La_4_ul iJJ-ajJ (J 0* oil L^^lj_a « j_iIl:>J. I » -■■ 1 U , ^ ^ i~,^ 1 ^ j 

■ aj jgM i l l 
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7-JjJ J J I ri -»OJ JlJjJSO J-i^ g- (j "> 1, 1 ij^Jij (jl (_7i^ 5La3 (3^J-1 («JT '3J"'" '"^^ 

lljjj^lj J . ^ « 1 1 
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I 



3 in 1-v u^ 1 900 aL«JI j j I ri_o (j^ J i':ir xjLuJI 
(1947 _ 1858) M. Plank ^%i ^Lo ^] .jrUjj 

■^J I mill 4j^Jij 4j ' " • ^ -- 1 j n_gj.iu(JI jojjIjSLII (__>I3^ 
<^ r <iL>J1 «Li1 jLill i>jLA .^j II 0"v CjI^ i ( II JULJ i^jTl i"ii t 2t 

£l U ^ t J SJlJj^ 5Jl>"^S Ij^L-ftlLa ^2>:jj iii^tl ^^^j_^l jjjtj>tj 
3jL<atA .^^-x-a «CjI Jj (3^ (*^ .(oiaJI jLj-u-o (_5-3 ij^^>^ 

Jj;Jaj '(j,-«-L«-II tl^^l (jr^ -kJ'^ lii>^ iSf-^^ 
i_2jjLli,l (j-C 5j_jL<iim 5j.j>JI (_yjL«_a J-SLj J-jJ^ 

4_4J>-j-J H 4-1-aj *C II)) -- i U , ^ rt 4_ujjJI 4 iUI K cJ*__a ji I'^J (*) 

^_y^ ji J Ml ij i((4_La^ji5LJI» tjl f") ml jJlJJ O^J -K/cHjl^SL]!)) ^cUaj^-ai ^I^SjI - 

KjoSUI )i yi c-jlji^ll (jji jjS i_^t J-«^»j V Jjlia 4jj>iJI cjLiISLII 4jjj^I - 

Quantity jcSJI jt (jrp. ^ jcSJI tljjji n^^liljiJI »Lj>ji» i>^ J^iii mL^J c;-^ CjLlj^LjjJI - 

icdl It" I III j_5^J-ij ;^JlJ1 -"-^'^ '^'1 ^Jt ((4_l^3Jl5LII)) LjlaL -I^JX^JJ ;_^f 5j>^' 

: J^jiS jJJaj^l t^^JJJU ,_^ J i^ia'l L^j I ii'^ L^^La j_ii: djV (jSJ ij-^ jO-UJI Li-3-jJ j n ' l ml ) - 



ITS 



tfj^Ialaj (_, <iU!l (ji»JI Cji ol I rra (_y^ «GjjL>-i (_JJJI (—j^LSjVI (jl^joSj i^SjL^ 
jjli («Sj !(_, <iUtl j_iSLiijJI j^iiJ (j-a (.7^ ' dJ-a-jJ, ^iil^jO LuLajl Li^L2jl oljjj 
.(j-<_jj,l (_, oUll J Al^lt LSj^^ ojLH^I (j->-J iIJl^Ij lj_<tLa JjJijsJI L^jj^Ja 

ajlUJI <rjVj_«_a J5 c^Laj .5j.j_.Utl A^^Liil ^j^jiZillialiaJI «ua i2jj.jKLij 



(jjj Mutl (jj-ill (Jl^is I'.lUi L^LSj «uj_LiII L^J^ J'^ ''Lasl J 4_LaJL2j 'Ljpjs>- 
.(<sJj(JI 4.icuia 4j^;v JJJJ Ijjja^j iSjjicJI tLaJiJ ^ lA A", -» a 

(JJ.SLII JjJaj JlIL<jj iIjl^ 3_i_Lj>.j ^ . ,.jUI ;i ^^ jCtI pL«jiuVI 3JjLc. qI 

i^jjjSjl djLjIi'ill ■.(_jjVl£ <l»-jJi,l (J^Ia J * '^t Ltjj I j ■-'J ' ' ^"' (j^LxJJ .«Lii3j.£,j 

(_yjkj) 4jjjJ,I 3< Mi^l '3j-> , ,.A'i ,tl ij^ 3» ni^\ i3_i M I rill 3< Mi'^l _ LaLa. 3< miT 
._^jljJI cjLiJui i»Ij_«^kJI c^^ 3 » i~„'^\ i (3_<JiSLi! jLudl (j,-ij>ILi cj^iaJI 

jl Jl^jJkl jl T-Lj-ajiil (_gjljj>JI j_uQJI iJ-«-ii slj.ji:>JI Ll^rsJ 'Ujli'iil i±*jijjjj 

4jSLuj<^iSLl I dUJ-jjill l.~H l^JJL^J -7^1 • ••5j4-«-pl (^^J^^^-iJ' j' (J no i~ill ji I— i^ill 

3jxjj]| 3jjjcIl1I (_y3 (j->-3_jJLa (j-uj| (_yJI jjVI j_ufuj n_gjlj.j>JI pU mi^U (j-ulj^ 

: (jJ^" t III! (j_aj*iJ 

£)f^jU , ,. ^l^jl ^ t ri'^JI (j^;t_i_U 1 olS - I 

(2') 



17^ 



"-J '^'l d ^ Mil ^^1 ,^" rtl ^_^i^ SjJl^I 4_U-i3L>. ^1.^^ t rill ^1 . ,.^\l t J ^lA j2>jJ_5 

^ ^" -t ^ jjj-u*^! fTj I ii^KjLb i Lu_uLj^ ^LaLc ^jjSJU ^_^Lul ^ t h^kjI j2>^ p ^^ "^ * ^_^ 

^ ■ ' ^ J JlJJJial p I r|->JLa TT-JJICI-a (J riStllj n_fjj>.3l j:>l i ii-V^Ll sLjjjiilLj Sjlj.^*- 

dilclt I'lVl <iJLa tijjLjJjj tjjiai! IjJo-ciA '^-IL^ ^j'j'^*" '^J'^ (j-AjJejjiHj I jj^ 
» 1 °i jjjl .(_fjL>-3l aI I ii-val )«-J-<t>- (j-a j_c£i Sj-Sj 4_lIL«JI SjIjjsJI 'L^-jJ (_5-3 
(Jjia^Lj 3_L4£LII (_^jljJ>JI pL«jiVI (j^jljS J-'^J ll>^^ JjJJi'i/l p I ii-xJl Jl <n"linl 

tjl ■^^" "■ (jULjlJI <1j(_u3J (Jj'^I : (j-^-Jj-iLS u-S (j-uljill jsJLA iJlJjjsJj .(_pL<Ii 
(J^ ^_^ Jl^-i-u'^l p t ii*kJ1 ^j-* t-^t- ^t -'^J (_7^l 4^LLiJl ^Jl ^_^A^ ^^ ' <J t^l t iril^j 
<tjjlj.^v «L>-jjJ i«_jl^)JI (jjj'^l )«— a III iil—uj (_^jlj.j>- pL«jil Sjjj^ ct^ '^-''-' 
J ^,^11 1 -,-^ I ^Jj''^ ^^^ ,1) " ^t '" 'I ^ ^lull Ajlj -wtl ^-^j M ....-- ij <iiilail 

W. Wien (>La i_5jLulajJI aJL «JI 4ji_l^j Jlo—s (_yJL ill (jjJLlII La! .(_yk:La 

<i^jj,l (Jj-ia (jj-^ Jj-i-o^l p I II ->JI 5jlj.^v 4^jJ pLijjLi : 4JI (_5i^ ^ ^ 'jj 

L-Sj-j^Jjj J I ^ <^ 1 Q^S_J ^jl I tj:e_i 4_La Lit- t - t -l l I ^j i^'l Cjl^ , ,. ^^ ,^aV 5^^_lil_UI 

(jjjjiaJI i—fljIaJI (j^ ^-> . ..^: Jl pLLaill oLsoLi 
JSLl 3ial£LII 3^,^tl . .'ilajtl ji^J;^ jl iaI^ La (_yk: j-i-uij f-^Jh ^^ ij\£j 

cj^Ljv SJjjLSLII jl>- (_yJI cAjus^ ct^' ^j'^' o' '^ i5jl>- (_5i^ 1 1 j ' " (jjjL^ 
j_Ll>.j Rayleigh (_yijlj (jLj} _i I ->o'^l (jI_ljLj}-j-^I 4j (»LS it-^_;'"' «l>>-l (j-a 
pUi°iiVI Sj^ ttfljj^j Ijta 1 1 j« 1-^j lS'-*-" J-al I'iill Qi^'-^' (J-'! N '^^^ Jeans 

M I iiSr J «LSII:aJ,| «Gjl^jj>- «L>-j^ )t_a u^^^^ia i (j_uI_uj j2>>-L_u ^ 1 11"*^ jj-* ci^jLj-UI 

(_3_bl^ILj Q^LflJl IJlj^ ^I IJlJJ , cLLa fiQjLj_UI cLuj-ciajl «L:>-^I (J^^ls /*-i>^ ^*-* 
''-' ^ "^ CjJLxj i^^IjUJI ^I »I oUII i—o-JIuSI /tu .^LuJ^jxIiJI i"'ljl-^*l I *_a Lalx-S 
J A ,^S\^ J ,\ -^Vl (^,_&j (^^jJkl I ^ J U 1 1 j2j_a d-LjjJoJI Cjl_>-jJil j"-^ (jr^ 
JlJ-C 5j_j_i-a.2JI CjLjvjJII (_yl^ j I '--' i J V j_LL>-/(_jJblj tJJ-iLS (1)^J -J-^^^^'j 
jLjjj Ijui (_,lr .3_i3cjjiiiiill 3>^J ^.T ' "■^";*^J *^J>" 3 'I'ii'^l (j-o i—il^pSVI 

c.L«_iVI SjLji iTjjbjl S^jll -''J i^a I oK 4Jl J^Liill j-i^^ /(jr^b 03^^ 

i/tl 111-^1 1 j^^l J'^ ■ (j! t^^-AJ ^j'j-^^ 4:>-jJ (jyj-i' (jj-i^ (3ilail J ^<^\\ j] 3^tUt 1 5jlj_>JI =L>.jJ ('*) 

.cjLL)^! ^Sj^j ijjlj^l iSlUI LoLaj ajjjj i-.j-~ 
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3j_Jo (ji (_j_iij'2lj i3_ijjaIlJI (Jul CjJ-xj jsJ Ijui (j-* i'iji"i (jl J-u .(_gjlj.j>JI 

Lajj^. cdJjJ ^ • •■■-'"' oj^l »l m" I iiLi ^JJJX^ julL 5.^ .UtI ^^ *(_yji' V .3^jJ,l 

(J_i I jL^vlj (jj_iL^ ''-"ji (j-^ (*-' ?-i-*^?^' jj ' ^"' La i_a^Ljtj L^^ <ijja.cuAiJI 
SJa_ilj jLaijI (_yji iL^Lv dJQMj (j^Ls JjU- (_^l i3iSLiil c^l^ IjSLa 

ptjLlJ (_jJI i^jjj 4 n 1" -ie-a sLajjiiJ (j^^ (jjjL^j qLoSIlm / q\ «i i iTiI^J (jJ-iLS tLfV 

«L2jjJaj ■ 1 1 j '^ ' J^^ ct-^' SJjIjlI,! cdj^Li Jl»-j iSjlc lijljtjl jl»jj 51j^« a 

(_y3 "iJojjILa iJjjlS 3Jjljiil ojLjfc (jl Jioj .sListxjiiilJI 3>^ 4-ijl£j| (JJJ ij>^^ 
dUJ-uill jJal i<ijjii:>JI jJa^ c- j . >» -^ 1 1 (_y-iG L^l (_y3 ^ — -» I""' iSjl^ < ,^l ,^ ^ 
I J-ib (jl^J i4-ijJj-alLll Cj LiiajLl, I «_o LjljIj ujLso <— ijLalu Lo-yJ 4j'sji n^iSLlI 
jjJq-Lxj Jlj>-Lj (J-A S(J_«_ij I jL<j^ 4_j£ ^ • "■^ ' dJb^Lj JL>-J uJlx>-Ijj LaSj^ 
<_!jLa_jj (JjLijsJI ' ^ '-- (_y^ ' ^ ^j aI Si«_jLSjJI <_!jLajj 4_L<iIL>JI Sjjiitll 
.^lill JjJljJI lilJ^Li jCiS>.\ JlSj SS^Jl^JI SjiajJI 
l_gjjj -dalUtl jLSj I JUa (_jlr (»j-23 Ljjjioi VjiS Sj'vj I ii^iSLlI »Ljj_iiill c^l^ 
Jl5 diJL^ (jlj . I j ' ^ « ' x_o I j ^1 I U ,^l jj^ 3al UtI JjLlu CjLjjJ.j>JI (jl 
4^LLaj (_, I rijij iCjLjjJ.j>JI 4^jj;aj 4J 4^^Lc. V 3^1 UtI ^j-o j^I LiJ-i^ '— '-'-^J 

x-iiaitj jji _ (_gjljj>JI Jj^'i/I iIjI j I .^j .^-^ _ ^ 'ij . >■ 1 1 pi t Mi*^! ^^Lla (_,lr 
«L>-jJil )«_o 3j .""i f a Sj o"i I ri a L»iaji 4^LLaJI ojuij . Cj Lv jjiil 3^L«JI (j^ljiU 
(j-SLaJ 5jLJ,l (jlj 1 Ojl I rr"t Qj «1 1 I rij (JLs- i_gl j,,^^ UirH^i^f^' O^J . ^^jjaHJll 
Ij-SLa Laj SjjJIj «(_gjj>JI J.>- (_jJI J '^ ' (_j^i^»- iSj-iij^ *lj^i (_jJI I j»jU"' 
jl j" r V 3JjLa_a (_gl)) (ji (j-C '"'^ .^"ai Ji^ i/oiaJI Cjljjiaj {jj] Jloj .4^LLaJI 
ufi^ . « I j ■"■^"' ^^^ I" J>^' (.7^ ' 'ri-y^ Stream IjLu 3alUtl Flow Jjm 
V iL_4jJa_«j jl 3 al UtI c-cLuTiSo ALuo-'b/l (jl JLoS idJ_i>Li u^La »1 -v 

i>jLL>-l (_g JJI 7c_LLa_i-aJ,l I _. I ri-»- cjQJljS ji cjLo u^'^ (Jj 'Jj ' "^ jlj o"ii nu 
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C-Llaa 3Jj_La-i ^j-iiaJI jojjIjSj . ( "ij^J Ji «Lui£ (_j_l«3 4jJjjV <L«JS jjij (oIul^S) 

5j jJI j-lil-tJ .5 al U I Ij ^ J , :^ I t 3_lIj^I So^^I ^ dli>Li «GjLajjjjl |_5 JJI 
SjLj^ iJli^o ^jjiaJI (_gj jJI J J '■-' ' 1 1 Ij^ '"J^J iSjLxil <ljjj3l 5Jl>-^I I jA.--»j I 

"■ ' ''j" '""' J' S^LLiJI i±<-<-i-'(j L<u'cL>-J .(jaluljS )«-<»->•) CjQJljSJI ^_yjfc ''L^Iji 
jl *j^ I J-Jl «L<iJ Q^SLj V ,2)SL! i/oHilj^ Ui;!-'-* J' O^' j' JL».lj /aljl^ J-^-'-y 

l_^jj| pU r'iiVI 3-»-J-0 J_>la (_,lr l—fl^jjj 3al UtI SJlJvj jI jio (_gi i5j jJI ojui 

^J.c 3.XJ ■' ^j I ' "I (_5jjJlJI Jjjl^sJI L&jjLaj lIiIjJlJI (j_« L-i-j-«-« Ijj^-c 

.CjLuIjSJI (j-a ^^J.x-a 2 
joJLilj^ d j-^- . ..^: ,tl f^jjz 4jjl£jl (j^ SLjclLI \juus\^1a ^LLiJ uSJ^ J J jj I iij 

Jjls J .^a I K "q ipL«jiVI pl>if i_a>Ll>.Li (_iiJQiej _ Ijj^i Li^ _ SlsLLiJI 

4^Uaj JJi>i-II (j^ cdJ^Li 4^^LtJ Ltibljj I JLjfc (j^ J-^ i«3-iiaJI /oHJlj^ -^'-O' 

".joILiljSLII 
J _A = Jo jl E=hv 
ii_ijjLuJI J^UjtS (h —it) La] I jj^pi! (Vj) J energy 5alUlt j ^j~ (E Ja) 

Cijlib "-SjJiJ cdJjJ i(jVI (jy^i^s- 3^j|j-«Ji,l 4^LLaJI pl^i J-J-«->- (^ CLu\h 3-<kJ 
r-jl '10 * 6,55 :4JL<^i^ iijj 4j1JlU Jjlils jjfcj (JjiiJI /o^ 
UJJ '''' ''J "^ » J I " 4_oLoi Jl^vIj (_yi-C Lojjjiio 6,55 (O^j-II i^i) .<1jjQII i_^ 
i(j) JJ^^I jJJtlu tiiia Jt!-«^ (Ja) 3alUII LlxJl^ iLulj I jufc (jl5 Uj (Ijiii^ 
5Jal III J I (JjeJj ^:a_iJI I jui (_,lrj '^^T ""^"'.'^^ lS>^ 3 ^U:l I ^^ (J^jilLi (_gi 
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i<3>L>JI 4j^Sj<II ^Q^jia '^^ t5i>^ ''-'-^ U^l • LT^^ri-iJ' (^^l-?^' lSO 

(_fljLl _ (_gjjLj>JI I flUtiU L4JI (_jli»- i(»JJ J^ ^^J -i'-i>J 3j-^ LT^l o I ^ ''' jj 

.l^jjJI (oIjlII LuJ i^ (oJjlII Jj^I |_5l _ (Ju^jilII aVj 

i^V (_;rlv jl itljij^l iLuo-Vl p-UJ^I 3JSLii (J^ -5>==-o ^I^SLII i-iiiijl 

LaL^j <4_aLaj 1 ' I I a "1 j L^la pl< i"i jJS iCjLcbtjIi'^l jj^ S^jjisc^ (_yJI j>j_uLj 
^^^1 jLajJL 4-1^ jjiiiil ^1 La jjLc.j.jji iSjijsJI J^ 'J^'J^ f''^! '-^l •ftuJljSLtl 
(jj^ mhII (jj-ill (_y^ siu)-^^' I4J-UJJG SjjiLla (_p (_y3j » .(JLpJIj jj-ii:>JI 3_>^ 
(J_LjJaj (J^ .j>jjj(_jj ''Jjjj La (JS ^"1 ^j ,U" (_yjjl jLLa joHiIjSJI (__)l3ji '— *^ 

Jlj* 3_JjL2_a jjl i±j_Lja_i (— &) Ld_i^Lj cj_iLj L^j^ j j i^ j 3^Lu^ (_jJI ^ • ^ ■-'j 
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ijiijLj (_gi (— &) L^ia (j" i"i t 3JjL2^ Lijij ui^ ''^t^i^^?-^' j?-^'-'-'^'-:' 3-c,Lij^l 

j_(fcljj3 3_<jiljJ (j_a L^ji^ I :l,^^ (.T^' (-*) f^r!^ iJ^J iJjLiiJI (oHJlj^ iiilj^lj 

^^^jl!I I j . ..A"i 3 -ij^ll L^l .^l-v jjLiil f_j\c cLiJ\£ i_a^llo.Vlj (jjLlIII aj^jJ^ 

/<sJL«JLj /n 1 » II i_Jj-3 (_y3 /ajJljSlII LlxLi-J (ji SjjejUlIIj . (ciiij^ij LajJls. 

• l^jOJI 
^1 jj_a ^«_C^I (jy-^^J .«L(iujfcjJLI ^"'1 '-^^ JoLLa j_A ((Llullijl)) IJlj^ CjLu ^1 
Lcjjij^J i7-L«_lII Sjljilil ^j A U 1 1 sLjjiljJii! AjvJ^^iiA ijjjl^ 4jj jJI j-iil^IiJI 
(<iILilj£jl u^j^^ «CLiu dJb^Li » i^j (jl (Jj^ (Jji«JI -n 1^^ I ' j"'l" • "J (_g JJI /nUH 
5j jJI (jljL_i_a f_^ jl-^?>Jl -1 ^-^ ** ' ij'j^ ^Lj cdj^lj ' ^ •'^■^ (jLs iSjLC CjIj'i i ii^l 
jl <ijj^ i_^j2.x-a ijS~J (<sJ n_gj|j_i (_g J (J-^iJ^ ijj^ L<»J • 5jj ''."'J 3J L»^ I ^^i»S 3 1 J 
4jjjj>. aLlII Pjj^ jii^l L^Lj qjj mhII (j>il' J^JMi (_ylll Sjjjdl «Ljj_uiiI jlsIj 

i_j_l1LjiI ijji <j-^ rv^j (3'-^^' f-^j "^ iJ''^ '^3 ''^j 4_iSjj . I -«- J >i u J 

. (Jlj-iiuoJI j'C lill (—^ojvjJI Jj^i I liU (_y^ 3 ^j ^ . 1 1 L^j^LlJ Jlajjji SjLjJLsJI j'v lill 

i_il<j"ii iilj (0-4^ (2>c (2)J_)-^'-^ L)J J. ' " 'j-''^ "-^Jt!-*^ C^-'' dUrH'iiTH^' "-^J-^'j 
-•J I >» 1 1 ^^_,^|jji ^ i4_uLj^_uiJl J ^IjlXM fiLSj>j| ti •^ .Uti ^ ^j , ^ "»■ t *(_7-*^ L$' 

lilJ^Li jUol ^1 c^Ajj^sI 1930 j l900(jryiljiJI (j;^ Li^j .SjUI j^l^ Vj 
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(iUaJI ^nl^^l9 jglijuo qo i5_^^I cLJjaJI Sjgj 

iJ^'-^J S>rM3^ j4>t!-^J iS3>^-^ ch'^J J^-^J>^ Cn^^lj j^ Jliij 

(_j_Lc I j " . >» . a j<iSL:>o itlaLJu Sj^JisJ joHlljSjl i " . -r j i ^ La iijJI^J (J-5^J 0j3^ 

(jjjjj sLj^-i^ j-^?-*-* lS'-^' ijJij^l (_y^ (_yjiLuJi,l j<JL«JI i5j JJIj pi < Ml VI aJLc 
(j-o CLi3\ (_yj-Il 3_i'Cji iiM^l ^jj^jiill 3-ojl i—il <j" I 111 (jK <_!^LaJVl 1 Jl^j 

JL3J ,5 _.".! ,^^VI LSLuKjII '"'J jl-^ "-^J CjljUil 4j^j^1 ^j^iaJjl Lblj 
:(_^LlI1 ^jaiill (_yi^ 3alUlt Equipartition 5-jijl in'iU ^jjjclll 3 K mi a Cjl^Ij 
(_^ tlj^'l^l oJLji Jljso islj^'l^l (j_o j_u^ JJlC: |_5i (_^£!_uKj^ AlJaJ (_gl (_y^ 
iSjjliJl Sjlj^l 3^jJ (_y3 thermal equilibrium (_gjlj.jv JjL»j ji oj'j^ ^l-=>- 

diL^jjJl (_5-l-C t_gjl I iTilu ^ 1 • "^" (_gjljj>Jl i—iljJajIsVl i^lis Qi^ '— *tH*^ 

(9) ^ 

^LuLuajvl SjjJaJ j> juij . AliaJjl ^J^ _ 3^jjtil ijJLiLHl ^£] _ 3j;jtil 3.atlim 

JL^ (_^l L^^Lso i-i" j"t! JlJsj i3_iS-ujj>KJl i^^jLiILi 3 1-^ j"j ^ cJljLo j^SLI 

3jjj5tlll 3jjJaj (_y^ "^ K i"i a (Jl>- JjjLjjtA (Jj^Ja (_jJI cJj^j L^i VI ' Jj ''* " 

S3KmiU oJLjfc c^l i-fljSLa 3alUII 3j3LuII,1 

(^gjdl yus>./ (jJjIj a>''-^ i3>lc: i2j1 j L^jl t^^N"' 1 jui ,2>c: 3jLvV1 ^^ 
J_alj^>Jl tLj^ri^ iXH 'l5>*-^ S-p-Lj (j-«j .3_iT- iiinijil ^^ 3jjlSL!l (_yJI ^^ji 
t^j_L^_J i^jjljUJl ^jjct L^jLx^l^_a Jl>.G jj-ujL^eim JLaL>ijl ^ i ii*kj1 ^_^ Cjlj jUl q] 
Cjljjdl i—ijUjGjj .(_gjlj.jv (—jljjiiisl <ijjj (2>SLj (<sJ La 7-j.JvjiLI 3ijLS j_lC (JJaJ 

5jLtji_l i^jjl^^JLll jj_* «LlLu321 ' j * ' -^ ' J '•^ (j^ - l5J^J-^' * * 'j ^ ' '-^N ' *=L5e_uJ _ 

^ • "■-" 3^LLaJl . U . ,.j" a Qji CjIj jJl iJSLIj iSjljjsJl 'La.jJ ' " ' * •^"j ^ I ol ' -^'3^ 

3jEjiiJl JoLul-^l (j^ 3jS[jj^>1£LI1 3-ulir^-vVl iSLulSLjIl j^SLo .Umjlll 1 juij 
(_yjJl Sjlj-^l 3_i_4^ ^J,\) J^I->- fn iii-v iS^ ^j-I' io^jjjl Sjlj^l •.3jJLiI1 

LI, 3JjL«_o (5Jlj>-1j 5j1j.^v «L;vjJ 4_lo Jl>-1j (»1j,:>- Sj1j,:>- ?<-^^ u^ «LajJj 
^_^_j_LJ /Q^JJ ^jjL^ (-_3jjlj Q^L^l IjLAj ,4jj1^j,jv CjIj < I II «Qj_u ^j-* * O^ 
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'"'J jt-^ O^J 'JtJ^ '■''^ Lj-'l 'l^i^t-*^ til Jj jl^j . iUjijIslj /<uj/Li Dulong & Patit 
lil Sjl^LsJI aI I ri -v'^l J^ 3 J I rrilljj .3jjIj.j>. cj1j< I II 3" I II (j-« ij^i ^t;^>^ 

il i(_jILu/ Q^jJ OJ-"^ ^-«-« ■ ''^ '' ' "J dJaii (_yjQjj/ 5jlj.j>JI 'L^-jJ .-, ,>.A^. il 
3jj^j^ (<uLc.J j^ 3 K Ml a (_yl«J Lx-o '. IjJ^ Lx-o (J^l 3j^jjJI SjljjsJI ■■' J ' ^" 

3alUII 3jijli,riU ijj.:*!]! 
ilj_L^ |j_j_tu.i3 5jL<iuJI jjkl^IaJI aJJt Cjj 1 11*^ Jiia (IujIjSJI 3j^Jaj Lai 
1 j M ->- /(_yijlj (jj-iL^ «L«Jila CjIjJ LJila (_yILu/Q^jJ OJ-"^ "ixJlLa CjIjJLS 

(j! tiJJi 3 al U It 3_jjLui:l1,I 34>^?jJI (jjiUo i-ajuk 3jjL3 31jli cjJ^^^Ij 

^_^I^ JL<uJU JJ^pJ Qjl^HJl jj-a L^JLxiDlj_a ^j^ ^LslS 3"^ JlaL>J1 ^ i ii'^Jl ^ijii 

Sjjdl <_!Jij jj Qi^ ijoILiljSL!! (__)loj^ "-v^j iSjjijaim Sjill Sjufu (_5i^j 1 3"'^"'^ 

liLfl .t-jjjjGJI JJi^ IjJaLla 3HJaJI ^ O^lj jalilj^ ^ Jij V U VjU^ 
^" iljCll 11 U^'a SjjJI Jix-i (jl dJLlLi 3 'j« '^' »_;'--'"• "J (_gjljj>JI ' 'Ijl-^ '"--■» I (jl£ 

JLal^jsJI ijji j-J^ JJLc CjIj jd 1^ J I iiilu t_! JjjGJI (oILiljS . 3jjl 1 iTiU 3jjjjtlll 

i3_jjl_«JI 5jlj.j>JI vIjLvjj (_y^ (_gjlj.j>JI ' .'^j U.'-^VI (ji 3jvjjJ I jl». ^^jjj^ 
3 ■' 'JJ 3 al ult 3jijl I iTiU 3jjj5tlll CjJ.xIl2 ib CjIjJlII J^yj 3 tj j , ,,^i dJSlx-i 
JL>o ijjjjUilS 3 i\l ,^tl SjLjJji i>l I ii-v^U d J I iiilLi (3^J •Lr^l 03^3-^ 03^^ 
(_y^ CjJL>o (jl (2A-«-i 2 3jj1 1 11" 111 3jjjjtlll (jl (_yl>- 'J-:J^ i_! JjjGJI (IujIjS (jl 
ijjjiiijejl LiK lj_L>-ij .(_jILu/ (j^jj (jjji^ ji^jj IJl^ i3jj1jlII 5jIjj>JI CjL>.jJ 

_ Lj-aK |_5jlj.^l . .Ij U ,uVI jjjLj V tLt^Ljv 3 U:;'. (_yjLIjj, Sjlj^l 3^jj 

ii—ijjjClil jalLiljS (2>a 4_lII r'Ll:>o Lu CjIjJlII (JS Jjj^ - JLal^jsJI (JSj 4 j i nilu 
(Jjej IjlSLij (_gjL«JI L^Jljla (jjj 3j£.ji]| 3jlj.:>JI ■ t-^ ^ • "" IJI4J 3j;«jljj 

.^IjLiXI /oSj^c^ ^" '.13 'UoL.ujj 4K i"iU /tu->lj£jl 

jl o'^J^' ' J^-* ur^ ^^^ J^ 3K MiU a'jJt, Jjcj jjl (<uJljSL!l pLLalijI j21 

q\<, 1913 (I^IjJI ,_yi£.oj^lj|^jJJI ^LjJI ^Llaij(jl >LLa^lU"iiil 4jV .cdli 

Niels Bohr j^ jJLu Jii^ 5j JJ' 3^tA". jj^j jolJljSLil (Ji^^ (*-*' ^W i-i*^,^' 
Sjjjl A^jJ^ aV^\ -jjU-tl LiL>JI Ij^l JL^jJ ci^.-^ .(1962 _ 1885) 
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' ■ ' '^ "' ■■' j-aIj-I^JJ (J_oLSLII ' ^ ' --■J 1 1 (jl j^ ^^ij il .pL«jiVI 4j^Jiaj oLsolj 
, I ,1 j , >. . I ^jl j» Til iij I -1 j 'i ^SJ-' '^;SLuJ/^iSL! I «u^_LiJI CxjI£ (jl Jlju 1 1 ijj'^ 

j<U-oU i—Sj^^jlII oIJlj^ )«_ci5JJ 1 1 JLA j^ 1_>"^J -p'^ '"'1 i-^lj Sj j Lai 5j_iiLLilJL3 

(ji j_LJLi (j->-o>4iil.l ^1^ r-LLla."^! (_^ lS'J^' Complementary J-oLSLlII Ijua 

. LULuj I Jl^Ilj (Jj I LusjLiuJ jl LojLi.aIu 

(_jJI 4 J I nit U I'll I n" 5j jJI i_jj<^><-l 5j-Sj i'I I iiLuJ I JUk x_a (_yjJlj ' L^-i-O jjj^'ill 

(«JL«JI «Li aLs |_5JJI tiili jji LlL>-Ij Wt!^->-* ^J'^ o' (*^ p".".lj<tl J ,^^ ^^^ 
(_gj_LL>oVI j<sJL«JI oojj joJ . j-Jii^ )«_<jiLlII (jj-ill J^'ji (_r^ ' ^JJ^ ' '^ Ct-^JlP' 

«_il3jj '0_1>-^-^^' (— fl-iiiiSj ^—LjLut-iSL!! i_ajjiuSLII jjjui (j^ -^jj^S-^J '~' '" 'jl 
jjLc L^j.>- jjJJ Sljj (j-o djilj^ I 3 ■^ ' -^ J .' 5j j^ jj^ I'lll (_yjSjSJl r-jj-flj^l 
«_iLaJLi » 1 U 1 1 J . L^ljl Jla fj^ j_i I 111 i_^lj£Lll L^JL^ iCjLjjjjSUVI (j-« ij-^-*-^ 

"^ < Mi'^l I a I J U i j_(fcl^IiJl aJJt (j\j (j-oj • '^-'-^l oJ-A (2>^ "ix^LiJI jjkl^IaJI 

i_aj^)_k> c^^o L^Lij-SLo (j_o jl 5j jJI (j-o iJi<-<-i-'lj (_5-jJI ^^ ■ "j*'^l '*"Jj J*^^^ 

(_ylll SjjAJ 5j_lxjO (3^;tj JiAj 'Ujli'iil jsJL&j .<iijjLA (_yjj.^ jl (_gjlj.j»- t—iljJajial 
I i 1 < " (jl (j^-'H-^ I a}-^^ ' iJ1!Jl:>o (_^I CjI Jls.'^I jJaLjj ^ j'a 1 1 j ""^ djjijjj 
^JTJ'" 'L^lj-i I j" ' "^j 'J i—sLjIa^l ' ''J ' ' ^"' (jlJ Lj-i* (j-« .SjjJI ^LlJlIjJX. j_uSJI 
IjJLi^jij JJa^l I JLA (_y^ sLxJtiis Ji^^jjcj Ij^L^j ijj-ujuj-iiiil ^j-^ 'i*^ (_yjk 
(j^^'^JJ-^i^i (j-« I 832 aLjuI (_^ jJ_uIi^^_j_A (2A-4-1 ^1 JSla 1 JLAj , «L<i^ ^=-1l1j ^\ 
djjLjjI,! «jjiail 3_L».jJi,l Jl^ls'^l S^jjLA t3i>^ (1>^ 3 li 1" --^ 1 4jjLl<ijSLII jljJi,! 
- > j > J "a v^j^jlj (j'-i^'-'^'^' o'-^'-*^' 6^^ liil jJ 4_l!Li!I v2jIjIxJI (_y^j . L^io 
jj_a ^j_j_aS JJLC ' al J l^t i ^ J ' , ^" ^j_a l-3^ i"ilj-p Cjj^^j (—3 Qj_u^jv j ^j■^_^alJLJ 

(_;riliiJI (_>ujj 1868 aLjJI (_y^j .S-i-oLi. uijLv^l:;^ (_y^ l^lj-a- niij oLvjII 

^jjlj jtl jLc, I % ,':."slj J^^j>J,| ^ I IIP I'lll (_ajiaJI ^>jS_jJ i—ajj^jv (_gj_LL>oVI 
.4ijLaJll Jj^jjJl cJljjj I (j^^jijjia^l Sjj I ^jl-^ Jj.^^'tl I (jjjjj <lj| Lo 

(j-c l_al_4J Sj^Lc 3 j'v _i I ii^LSLlI jlSLa'^l iJiija h^j>j i^j o-^iJ^ Jj^ La^j 
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. ' j >-^y -»■*'" '■' 
(_y^ J r J Ij " 1 -»ol (_^l _ olj^j^jJI (_, Ir "JIj'^^ Jju _ I9I2aL«JI j-sLu 
T^j-Ls 1913 aLjJI (_yi JljJljkljJLij 1 1916 aL«JI ,2>=-L4lij5 (_yJI j^ju (jl Jj^j 

Lolj I j.».lj ((/oIJlj^)) ijj^ ij'\ Laj 'jl J-« ij^ I J I"' T (_ylll SjSLuISLlII 3al UtI 

"ijjiljj (j^ "AjsoLlII ^ A^Utl ijjjLLaJI !«-jLSj (j-* JijvjJ La 7-L»iajl (_y3 (Jjijuo 

J^3_L^ ^^\ 4_L^L«JiVI <_aLLVl a ,,il,,il /\ _ SjJJI ,3^ aiu^l 3j(JlV| 

»^ '^ Jv "»■ " 11 Ji)L«_uV1 (^^jj-Ls jj^ ^^ tj , >> 1 1 p^"*- .>*"t1 ^1 j^^_jlll <d ^ Mil JljJ^ 

'iji-^ I'll < II (jj-HJI (j_« (.j-iiiJI ' ^ '^'tl ^_^ j>:!-^' w>-"' f*^!-*^ 'J^j ip-L«jliiU 

, 4\\ ,~ia ^^] J l-^"' ' * ^ijv 1 JLjj ((^^^j_^I pi ^ Ml)) ^ Ml ij^^ 
iiJljil Cul^luJIj. Ij^j U^ J9I3 jiLtJI Sjjdl (_y^ «Gj;iaJ j^j r-jia 

I ^_^_. u" LiijL^ji ir-jjjjjji «_o sLuQJI j<sILiIj£LII Sjjj f'jj-^j 1925 aL«JI (_yl>-j 

(j-\_j Jlx».jj (_yJI i-aLjIa'i/l ?Lj_)_j^ (_y3 /ajIaaJI j^ jljj jLj>>Jl i_JJi Ji^J . SJl>. 
<i_jj| J . ^ ' . ..J .cLljvjJ,! l£LulSLJi,l i«_o <1JLJo jsJaLtjj (_2jjj, ipl < I'lVlj SjjJI 
elj'^j '"'^Jj3 ajjiUiJI (_y3 joILil^SjJ j^l jl '^""1 j-i£- 
l_i_iLoj (j J Mil i_^jjusjij.^^\ j_uLlII 4jj/IjJ (_y3 jojjIjSLII (3;LiLaj (jl£ 
jlj (_yJ-c I juk (j'-^J • L-'klj^-* pi I ""I (jyJI jLlijilJ '"•■^1 (Jj'J 'J-5^ ^i>'^ ij-" 
JL5^ ^l_Hi-' ^j^W (.3-^ J '^^ 4jj I II ill 4jjJaj (j^ V <iJ£.j i(j->" mi'mI Cjj^I 

ijXJ i4^LLaJI (j-« I Jl>-Ij joILiI^ L^-i-a i_p (J-«-'=:J CjLj-jJkl (j-o (»3->- (j-« '— '^-1'-^ 
-''J ''^Jjj'^^^ Sj-ALtiJI jl (_^jji3 j|j.^SLI I j_uLl!l La 
^^^ «LjljIjVI ^j-a Oj] «Lj_j^_xiaJl c< ^ Mi'^l ^j-A fiL«j-^^ ^ \ 1^ , ^" LaJlJi^ 
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^j 1^1 utl 1 ^ ^ , ,.j I ^ I 1 ^j ,-<l"ijj"<tl d :^ jiu" ^ I 1. ^ -^ u , ,. I d^-^. , ,.A; ,11 
i_ija_jj i(_yjj_Li5j^>_^ j_uG (_gi »j i>ill cjJlxj (jl (^Slxj V 4Jjj ' l-y-«-« 'jJ^ 

Sj_(fcLJaJL3 liLIj (_j 1 r hjJljlII (j-« CjLJjjJISLIVI pljJLJl ^j_a (j.SL<iJj i-fjJ^=tJ 

•,4jjVI 5i:ljiroll AjLta iljUk liijjl (j-a Jjf 
ijju ijJ 2/ I + Ja = J —A ji hv =e +1/2 mu 

4^Ll3 « JoDJ . ^ J . >» 1 1 ^^j3 (_y3 <ijJ_Li3 (Jj^Lv « J _<fc))J Icdj^Ll |J1*JU ((_<fc)) Lixx>- 

pljJLiI (_5-Lc (J_4_«J (jJ_«J,Li S^LLaJI tfjui ^ 1 U , ^" Lojii^j .tjjiaJI /nj i n-v 

. 4j>-j^^ 3^jjji (((jjj)) J <iito (iijJ)) i.fix;t>- i2(jjj liJ 2/ 1 5j_ljSLII Sjill jjjjjSJVI 

Q^j_il| .jjjjjjilLi 3JL>JI ojui i_j^ (j<iILiljSL!l)<iLL»iaJi,l 4^LLa]| <ijji£ (_, I rilj 
5< Ml VI CjLJjjj^j 3j m I nil 3< I'iiVI CjLJjj^ liJLufc ipl< Mil (J^(_y3 p_i i ii->>JI jjk 

/'^^..laSLij*lj.*^lc::.^ 

(j-o (JjVI ' ^ . ^ ' 1 1 jjja i.\ <iUtl jjlS il .sLjilj,^ *JJ-* *'JV (IV^-* U^ if^\-ai^\ 

^ * J ' ^ OJ I 11^1 J J . ,.A"ll IjJjJo Jl^ _ ^JULLM LiS _ J '"-^ 3t_i_uLjjl ^^^j_^l 

jullmJlu] Ajuaj J^jLJ (j-^"i t"i mI (3^ * *^ C7-^3^^ j^ . ,. A"t1 ^_^i^ 1 j. t -a r L > . I j ^j '^ '' 
pi t Ml Jtl ^_^ /<^ J t ri 'kjI ^_A i LLjI^-SJI ^_A Q^^^^I ^jl , JLiJL>. jj-* (^ *^J ' 'i'^^jI 
J ■^ '--■ <iibS (jjjj^l (jLs i4IlL1S ^lI pj I ii-v (_p (jlS I jlj idjvjJil (j^ J-l«ClO 
Lia-^j o" I II tl (_y3 4jj jijsJI 3j^LajVI (_yJI ijlijl (_^l CjLJLSLII jj-o (j>*>^' O^J 
.<ix>-jj,l ISjJoLiil 3-<kJ I sLuiIl^v^LI jjj-aj Ttjjijij i_Jj^i (_3-Ilj ijoIjlII 
3JL>- (_y3 (_gjj|jjiill ijfja pcjj^l (j-<->- 4^jLill 4j:vjJil lSLulSLJi,l CjLJuJ 
Cji oji ii->JI j r-lj^VI jLjU^VI itjloj^ » '^' (ji -SjU,! 3JL>- (_y3 jji Lo _ tjjiaJI 
f_j \ r ^ . .. A \ Llx^^l (_y^ SjjL^ 5 JlJ^ S-Lfljlitj 4j^JiJ f_j\r J ■ ^ ^ ' (_ySL! i Ljla 

• a Lifcj-J^lajj {S3j-i l5-^ (J-^i?^ (_j I II tj-aJI L&JljIj Jj (_5i^ <lx».jJkl l£Lul£LJll 

I8S 



^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

j> JL^j AjS"! i>ljjjj ( 1 96 1 _ 1 887) I. Schrodinger j^ jjjJ;, lA2>:j1 lSj'-'-"^' 

.2.441,1 

jj '^"11 ».a (j^iu V (j^l^ (_yJI ^j''j '-^Jj j*^^' SjjfcUiil "ijjiljj CjjI J-ia 

Cjl OJ t ri"^ j2h* 03^*-^ ^J '^ 'I ^L) ^"f t"l mI S^^SLS CjILuI L.4.LU tpl ^ MlJ^ ^_^.>-^l 
AJjIjSJI (_jJI .i^JlJ J ' ^ ■-' ' M jU _ JjJ I rill CjJL^J I 3" .'J '^"^ CJUJJJ^I f^Jt 

(2>c. 3_t».jJ,l Sjj l^'ll Cjj^jax. 3 I Ilia- JjLSj j-ujiij (_yjl _ I j _■ I ■ -^ (_y3 (Ji-I jJI 

j_LJLj»J 4 j i j I II II A < I'lal (_j.3 Cjl.a.aj"l I I (_5-i^l J->- -^^^^ ^IIlO . I /Vjj . ..^" 

/yju^-iAll ^LajI 4_l11 jJ.i-0^ t_$JJI t-JijiuSJl ^_A Q^Hj-a jS ^j_jj G ^jl ,((Q^Ilj_a^^ 
(j_a jjLjj 1(1 962 _ 1892) A.H. Compton " (j^ILysj^ (_yJjji^jT (_^£1j^V| 
(_yi^ (j-ukljjJI (3^1 (J.OJ I L4J lyCuhuj] jjjl-^"j (<ujlj£Jl Sj^Jij cjl^^jjjij jiuii 

. CjQJljS ^_yjfc «Lujj^ CjIJl>-j Lifcjjjb djjial eJJt jjl Cjjj-lI i4jm mil "ijui^l 
jj_a \^j.j>- tjL^ i^_^JjLA /n I ii'^e.i Cj.aJ_La.A-o I l!il d * mi*^! ^i (_3j^jjlI,1 (J.« O^J 
I 3 " "1 Ml a 3 » Ml! 5jjj-3 (_y^ CjI aL^soVI (J_^ (_y^ CJi—LuTiJ 3 al Ull i>j^_A 

1923 aLxJI X-UOJJ ii^Tli'iU i^j'm I nil djuli ^Ij "^j'm I nil djui^l (jjHiAjS jjjij Jl3 

«L^LLd (^^)ia_uijtj j) jjl^^IL>.l LA^iLA^j (( ^^HiAjS ^^ G )) /cj.uLj «L^j)jjti,l iGjjJiiJ 
^jjjjill 3^Ll3 |2).a Uj.>- (jl lill J 'J->- OJJ-'^! ?-" ij*^' dJ^iLHl <ij«_uj (jjjj.ill 

d — ».j1j I»3_^j (q^Ij^oj^ (jj^pSLII jl jjjJ,! (jj^pSLI^I) (jj^pSLlVI (_yJI Jiuj 
(Q^lLj.aj^ «5j_ILjlj» scatter ) 3Jj liJLI 3 alUII jjj_j^ 4 ^ '-^j.' 5— J-J^ 

.pit MiVlj ^^-ciail ^ oj I n'^Jl j^ . ..^"11 ^^ , >>" ^" S^^Lli Qjfc jL:>tj LvS (^ , 
lj_ii-ij Vjl J I--'" ' " pit i"iVI (__>-3l^i- (<uii ,j.o (j-*3 ^^J.o (Ji-I JlIII SjjiUi (3^J 
l_^_Lj_aj tCjl J I n '^Jl jJLljjj tl)"^ ^^ ^j-ri-*-^ «L>-jJLI jJIiaJJ iCLL>.j.a cLl-uoLv 
^^ ,>>" ^" J ^Ijl^tl ^^* t ^1 «Luo^L>ijlj . ;• J ' ^ ' ' ^_y^ Ji^^_l:>ijI Sjj^Ui Lxiaj) 

. LL>.j.a I^j_uaii2j ^^ . >>" ^ t ^j.>.VI ■ J ' ^ * * J pi t Ml Jf Ij --J '^'' n oj I ii"v Ij-jjouaj 
aJL2j (_j^i^»- . ;j< "" ^ a I r, 1 1 (j-GjJijJI (j^ (3Ti^J-^ '^ Ij I iij J^JJ "^ 4JlS Ijj 

'^ ^ J -J t(jl Mi '12 I 4JJ.^>- (_j < 1 1 ;^JlJI ^_j ti" -kJI ^_yj^\^\ cLiiSj tl^j "i^J*^ Ltiajl tjj" i aj$ jjl^ (2*) 
\fi,ijil\a 4_tjL(jiJ 2 I 4jj.>JI tj_J^.>JI jj i 1 . J ; tl j^ - ..1^11 jj^jj_a^ 4jjJaJ j_^ n(p UU j_jLjjJ 2 I (_Iju.l » 

. 190 - 186 L,^ . 1990 .SjjiLill .SjuJl^I laLSlII jlj .i^uLJi dK^ia 
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CjI J I ri -V (j_0 L)>^ »J l^tl tjl (j^lj - CT^J^I «LJ,L«JI 1_!JJ>JI jj-^'-'^ u^ 

pj I ri-v (_p Ttjj^La S^m i^lj J i_^\ 5^^£LiII ojijk (Ji 5j^ iJj'^J idiLj-j^ (j-*J 

jj-^jul 1 JLl 1 JlS_A .(_^_l^^ ^_^_Li3Uj jjjjL_u1 ^_y^ «L>-^_4J LJ^p.^ 5^m jj_* ^J^ 1,^ 

iJLl JJ-iJ J^ j_ol I Jlj* (jl i^jlJ-J i^J Ljj_±itJJ .SjUI I ji^J I J-a-lj (jl (_y^ 
<LlLl*Sj (_yjvljj jjiljiaJI (_flj^j (_y^ jLH^VI x-i^^ » . >. I J i«LlIj3| jjil^IaJI 

(_^l 3 J I ri ; ILj 1 1927 aL«JI (_yi iTjjjljso «Lji«JI cjL=tj| uJ\^ J^iiijj 
3_>_u,_LlLi 1917 (»L»JI ^ c::^ ^1 4j.<iJ.cu^l 4xs.jll ^jSUi!! .(jjjlSLIVI 

r-lj—o^l (j^ r-ljJijVI I Jlj* x—i^^ (J_i . -- J . >. 1 1 (_j_Lc J , ^ ", ^ " j<s_La . tjjiaJJ 
<-,^,Ua .Cjuj^pSj"^! ^^-^"^I (_3^J i^\X\ jJLiSilCL (_p (JjjjItJ (_jIL>- CjI oji 'i">^Ij 

jujLaJLlI (»Jl^j 1 5_i-o-ri--v ^L! I j JLtl:».VI '"'Ijj '^" SjUI jj-oLi^ J^ (_,lr 

(j-o 2j '.pLuii Vlj 3j JJI jl i4^LLillj S^m (j^ o^jl-*-* "^-^ --^^ c°^ o^'j 
sjjiaJI 3JL>. (_yJI SjU! 3JL>. (2>« J n'l M (jl (j£lxj Lulj L^LSj x_o 30! Ull ^jf 

J' '^"'^1 * ^ J ' ^ ' I TT J ( .O 1 Jl^ .(JjUlJU Jt^l^l Jjfc 1 Ju^ (jl (^^5^-11 fn U tj ijj-uSjulj 

j-^l -.11 .U^ , ,. 1 ^1 d :-» ,".llj jj ,^^tl ^ a Ijj -wi I ,>.j .s ij 5^m (JK i"il (_j-2ji 

VI 1 irrjt U^ I -1 j"'i (j^^ (_y^ iSjUIj r-J'^tl (>U ^L^LS (jl^>I La^ IJJ t^jJI 

.jj>-VI J jl--' " LukJLs-l J^Lj (jl (jSju -3 al ull (j^jiJjjtA Q Jj j 

_ 1925 aL«JI j-><^^jij-lm (j-\_aj_jl ^.i-x-s .<iJ_iij_o 3^j_tuj ajl2jJI (JjjJa ^^ 

LlusLj LjiLjii iZj-x-ijus] 'ULusLiU iljLjLA » '-^_'J n_gj^ (_gj *'j'r' "'^'-i^ ' I '26 
L^ I". j"t i3_j_5^ d—LxiaLjj SIjI sLj^—uill j<sJL«J Llt>-Lj|j ijoILiljSJI 4j^.iu (_y3 

L£LjjLSLjJIIj (<uiJl^£lll 1£LuKj^ '.(jtGjijJljsJI KaJl£_jII ^^jj-^-o ij^ jUoVI 

.^J^jll 
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jj>tj^^ju^ Lai iCjL:»-^_a ■ J ■ "^ ' ^" Cjl oj t ri"v «L<iJ ^i JlSHjlj lSJLH lS-^ lJ^ 
CjIjvj^ VI J-»-j3 V <lj|j Llil oj I ri-»JI (j^ ill i<" I iiVI » jl^" • "J 4JI ' ^" « J (jlSLa 
(JL^ /O (lh*J tpj t ii'hJ] ^ 1 1 fi t ^^_^-*Ii ■ ^ '^ ^Lj_Li^ «1_Ll»_« 5^ J * ( <•> p L^ ^_^ y-aJ^E T u 
^t -*■ '>*"! ^1 JuLJ (3^J * (*^ j ' 'I'^Ju dj I Ml ^ss-i ijy-^^ Ljj I t ril «LL>.^_a a)-:>- ^^:>-^ 

3_[jL1II Sj'siill Max Born ojj-^ u^Lo 7->jSI ' l-«-o 1 1 j Ij _■ « (^Slx-i V (j^ljJI 

(_y^ (_yjii».^l J^:»lJI 4jj jijv l"iii«n"l"°l . JLll>.l (j^ jj^i (JilttJ V CjLvjII jjl 

L<iJl 3 jlr (j\Jlj^ L^j 1 1 II (_y^ /<i£L:aIu V cjI «ij I ii-v 3jJjVI cjULSLILs iSjJdl 

JjJlIb (jJjilj Laj^ (j^^LII j! JOjsj^UI jf (>L«J>UI (j^ I JJ-=c-o IjJlS ijJLui 
My^ Sj-jj*-*^! S^li^ijl Cxx-1 ir'j-jjj-j-Aj OJ^ t— ^jj I iiS (J-xiaAjj «^j I ii*kjI jl ui<i\ 

• jJljL^^I j<sJL«_LI ij^Lu^^-l J_L<JU2J (_yJI (_j.<iIL>JI (_yi«JI J_; ' •■■-i"ll (j-* (JLflJjVI 

(J_l (_yl^ (jj-lLflJ JJcalb V Jj.AiI,l i^J JJI CjjUkJI (ji <1j i_2^IL«J,I ,j-a 7c_u^ij 

1 j'aj '^ (j^l ((...(jLa ...(jl^ lil)) S^^SLa (2>^ ^^_;«" • "Ij u _. i n-ie^ (_yJL4li»-l o>^^ 
i«_«j>- l^^ji- Ij . (d-ujLA ^3^ 'I J I II it njLa (jl£ lil) ij£Ju 4j'\ji ii^iSLlI *u^_ui!l 

, LSjLji <1jJI Ujjil 
(<sJa£.VI j^ialll cjJo. (1976 _ 1 901) W. Heisenberg r-jjjj-ui jJj_La x_aj 

(_y^ j^Lj S^LtJI ^"jj'^.' 'JljII I J-Aj . Indeterminacy principle (>aj«j^UI IJlj^ 
ii^jjusjX\ j-<kljJiJI (_y^ Lij-uGj 4jL«jiil 5j.^^3l jl (jjjLLill CjIjjI jSjLllcl 
i JL>.|j (j' Ct^ <ij^j_uj jjjjIiSLIVI x-iIajJl (3^J-!1 (j-UJuJI SJljtIijil j_yi^ ^ — ij"** 
I jlj 1 ij < I ^ j^ (_j^ ' .'^J U''-^ Vt Sjul (j-« JljV <d^j.jji JJLaj (jl iJJjI I jl Lu3 

.j^VI (_^L>JI JljJij>o (_y^ 4^jJI I— il I ii-»- f_j\r (jjSlj (j^jjLsJI JLa-i JjJi:>o 
(^^ Llaj^^e-Lo (jJ-SLj V Jl^ SjjJI CjI o j i m -v (_,lr j _■ 1-^ ij i_gJJI IjijII I juij 

oa. (_yJI ij^ \-s^^ JS^ 5j jll 3j.uiIILi <i!Ujil (3SL<ia£ i5j_u£L!l cjL^jjIsjII 

(jl dUULSe-i j_j.SLII (j_o L^l iSj'Cj I ii^l£L!l ^[jjUiAil CjLcjjIsj^ LLILj LaS I La 
5j jJI CjI J I II-V 4JLv (_y3 Lol I L&jLjiA Jri*i ^ '-^ ^jjiaJI pit i"i ^ I i U . ^ I 
J«-^j2t; — -N 'I CjIjjIj Ja^>UI 'GjLaJi^JjJI j-uJlIII (j'i/ i(_alljtj j^'i/l (jLa 
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1 j • "■^ ' 4jvjJJLi cLtuijj Cj^^I u^ [jua 3^j_tuJlj «_u3^l (JjjLjS Jj-r'i i nil (j-« 

^j_x^-3L^ ' 1^ ^ y (f^j i«Ljj JlJI t-iil—iLiJtjl lJu-idj ^_^ iSj_X^ ' ^ (1)-* r" .' ' "^ J 

(j^ 5ji^:>.jll uIjLs^IjJI . L^jliii 3^jll 3Jlj i_P-*^ (jyjJ' ^J^' Ui-^ 5j-iiliaJI 
ij^VI i_j_iLj>JI i_^ Sj^^jJ,! CjL£^L«JI (j^ Sj-uiILa (j^jjLsJI (jJjLjfc (j-* (_P 
(J^LiLaj (j-o J-J ^Ls (_yJliJI (_y3 Lai 3j'Cji ii^lSLlI /ojjfcLil,! (3;ialaj (^Slxj Jj'^' (^ 
VI jJLu VJj^LiJI JaiJI J^a-j jjl ,_yl£. .aIiIjSLII KjJKjI JjiaLil!! 3JjL«^ 

ill jj>-l jjfc I j'^j '"-^j " (_y3 3jjiIjjJI jl^j>- j_uGj .Au^Lu^s>-\ cjL^^Lc (JSL<i fjJs 

^j-a (_^L4iII r-J^^JJI ?-jjJj_ui IjUa (jJ^i I JSLifc . 3_lSLuji^ISLI I /ajjkLil,! 

'iji-jj I'll » 11 (jj_2JI (j_« cj-'j'^' Sj^qJI jji»JI Ajj|j£L!l 5jj3 Jla (jj<" i nl 

(_y^J p 1 < II 3 T 1 a i_^ i_j_1j>JI ' ■ . ^ -^ i J pjji LajLH^I (3^ LaLc (jO^lj 
j<sJL«Jl (_yi 5jJlj>J,1 j_aljiaJl ^^' ' ijJLuij . VLiJvl t_gj I'^ijll Jiitll 3.ji:alA 
Jl^Ij^ (_yj| 1.^1 Ml 111 Lij-ujiij (^SLai _ 3jjL«J1 5j_ii>Jl /oJLc _ u^jf^ I iij^m 
<ix>-Lj (j-«J • ^ . I . ^ 1 1 jljj,! j^^ jj 1 j" 1 1 ^— ''I i^-- (Jila ij<ijjljSL!l l£_ulSLLa 
(jj_SJl (j^ JjVl I nir^ill (_y3 J-cisj J^ (Jj_5-iji^La ijJj^iS (j.u.<ij^ (jl^ L?J^' 

^_j iiHULiJm (JL>J,lj (_yjj.^SJl (JL>J,1 j<iSj>o sLLLiaLflj cjVjLtA j-"^^ )(_<-uL1I1 

5j_Sjl (_5-<k sLj-J-J-LiJI (_y^ 4 J I iiLi^l i_Jj^ ^-tO' ,_, ^ ** (2>-j^ Mull (jj-^1 *u_)-i^ 

Sj^j 4_fl_i_«_LiaJl 3_jjij_(Jl Sjillj SjjjiJaJl 3jjijjjl Sjillj ^^ ' "jl'^l '*"Jj 3*^^^ 
j.x-=^ *UIjlJ1 ,>SL^ 1971 jiUJl ^j .((^^j_Jl JaliQJl jl ) 3ajjUJl 
(j-a S. Glashow jJo^Ijv (jjjUoj i S. Weinberg r-j-j-ylj (j lij" i hj ia^LuJI Jlj^ 
i(ajj|j£j| jLlal (_5-3 i-lijjuu^\ (_gjij^l (JL>J,lj ^ . ■■^'■^^ '« "jj j*^!! (JL>J,I jLp-jj 
JjJl:*^ (_yjj^ Jajji » Ua jaj . I 979 aL«J1 3SjLiiLA (JiS-" ^j^"^ Lr^ I j I . ^ -» a 

(JjL;tjL<iS i(3_j_5.2Jl) SjLjjLjiJI 3jjijJl Sj^l (JLa^j Ijui (j^ 'J^^^j^l (_r^ 
.(olJljSLIl SjjiaJ jLLI (_y3 3jjjL>Jl I jj'a Lftj »_ijVI ijjill (Inj Jlx>-j1I1 «L«LlI1 
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(<sJL«JI i_^ VI (jIjl_iJ,I (<s-SLa_jj d "j u , ,. c::i_irLj (<sJ joJLilj^LII (jLi Ijui )«-oj 
joJLc (_5i^ J '^ " (2^j^_iiu-«J I (JJ-2JI xJLLiA (_y^ (_fjj£jl siuj-uill Sjjj (ji I jufc 

3_jLc.j C^^o tjLoi (_y^ L«_iL£ iLajL^ (j-^ ^W-'-*:' J-:?^'^' (<JL«JI ijlij SjjJI 

S3 j'Cji ii^l£L!l (jj^jj «lj_)-i^ 

f_j\r SlIoj JlJuIj (—ii^l iJI^K jj^VI i_JjjjjiJil IJLA (_,lr SjJjJl O' J-^'j-I' 
«G_Lt3 La j_ii I 'i j "a 1 1 j 1 1 .t I . ^^jj ^" jii^lj 3j'Cj I ii^lSllI »Lj}jiill Cjl <il ma 

plU'lr.rl TtJjbJI fj!s (J^J Jji i(j-LlAjj| Cjj^I L^JLlij (_ylll 3^LjjjilII 3j^iilJ 

Li^I 3jj i,ot I4AI4A (_gjijjj (jJ^J-i 3j^JaJ ij^t-a (J^ (jl o^-A;^ 3j^ t^ i_i (_j3Lj (ji 



It 

3jj I riill CLiJ\£ iSjoJI (J^ IJljJls. LSj^Isj ljrijii->- Lcl JLiI /oHJljSLII CLiJ\£ La^ 

3jjKJI (_yJI cjjI (_yl!l 3_Lo./(_yJjlj 3JSLjia ^ dli>Li u^La Ijlj Li^j . I JSL* 

/Q^ I riKja 3_ljj>o I j '"* '"• ''■^^ ^ ' tl K i"i a (j-a (j^" mi'mI iJiJ .^j-^- . ,.^: ,tl |_3^ 

ij-uVI 3jjl^ (_yji 3_iSLuj/>iSL!l sLj^^jjIILi clAs>- iSjs>-] 3jjK (_yJI uIjjIj (_yJj>a 

I , ^ J , ^ -^ «LiSLuji^i£j I siuj-uill «LlI^ CjJljiII^I (^ JJI J-Jj'^l O^J^ ' '-^j " ■ ■■ (_gl 

fj^ 3 J jiri'fti cijxj><li 3jl j :tl (_y^j .pL«jioVlj tjjiail (_y;vjJi,l Lij-ujiij (_y3 

i-<l. ."V^JJ ...A'^'a j<jii|j£j| Cjjcjso 1 «i Ir a «LjSj.jvj sjjiaJI JLalLiI «L>JL_«^ 
5j (fcLli jjj >- ^jLLjj-lia 'u\ ^jLjLfc Cjj^ijJ Lflx_jj:e_J)) 4_co Li-ialLa 1 j ^^ tj .>>tl 

l-LaX--vl jlLs /.I : A ,~.r,K\ ^^J i j^^^l j.^^, (J.«j>o L^l^ 3jSLuj/^1£LII sLjj-Lill 

(jj^.jiu»JI oj-ill (_y3 3_ij I riillj /oIJljSDI iLj^ri^ O^ 'Ui^' ''-'^ (_,lr JljJI 3 . >. . a 
, Ji^^j>-^1 jlj-i_uV jJ_aL>Jl jjfc ^j '^1' pi t Ml l1xLl>- 

SSjj.n:!! 3jjJiJI(_yJI Cuj^f^lj_uVl3jjl^c^jo.(_ijS:jj^l JljjJIj 
(jlSLa Jllsej I , ^ J , ^ -^ ;- J ' ^ 1 1 jjLa ipL«jioVI 3ijLc. pi . n'tl jj^ f*A>" (_jlr 
. liJjjtij jji-T «(_yjio (_gi 1 ^ < 1 jj (ji (jS-x-i V 3^jjji 4J (j'i/ 3 .^ ,Uil ^^ 3j^j'i/l 
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3_ijL2ILo lIiIjLoiA (_y3 J J I n" ^j _; « ' ^ 1 1 (_fljl Jl2JI ji ^1 .^A'l I Cji oj I ri-»JI (j-« 

(_yjLoj^l j^LiuJI <iji^VI Sjjjl I— aj I rilj*^ jj ' ^"' jjfc Ijijfc (ji^j .oL>ol (_p 
L»iaj|j lIijLSLjjj jsJLl^JI (2>j (j iri'tJIj ((^.3 55 _ 99) Lucretius ^^jZ-^jS^ 

t^ijuCLLLuui < 1^^ ^_^ (^^ILaJj _ ^ilLa cIAjJl^IS _ (-iJ^jji^eim ^ t ri^Kjl .jjjj>LiV^ jJJ3tH 

^_^_b /c-j-flli Lu_« u:a >- ^_^ I liajl jJ_LLi_b r'J '^ '' (j\ jj— ^_5tH *~^ *^' '^ 'j^J 

J I '^ " L^ i_aj_ij CjI «ij I ri->Jl ^jja VL_j iji oj I "r 1 (j-u—il -»-"U 'I'-' ...jtl 

"J J <i J in -»J1 3_j^>_ti_Lll j<s_<-oLj *j_iiaJI ^_y^ (jjj-i-' ^i>^ Cj^j^ I JJ isjjiaJI 

jjLa if-UjiVI JlSLjil (j-a XSL<i r-j'^^l 0^ '-^J • CorpuscularTheory of Light 

. «LuJ^_uj1 /w I a ' 1 1 ^jjjLj_o] ^_^I^ tCjl OJ t ii'^ijl JJ-* tjlj r ti pi ^ f"il ^_^) 

(lUI (_y3 (jj^jjiiil i_al Jlj>J,I j 3 ^-^ " j ^ •"'„' o'^ ;j;j .^ .11 c-l i^lt j ^1 tA ^ Lajj^t^ 

l_J_L^ (_jJI <ijJU 4 J I ri t J j .Uj^ . ,.11 Sjljlj l-:-»^t>- jl I riS tVI 3JL>. (_y^J I I 3 • ".^' 
tp-1 t t M 11 jj_* 0~^ ^ t fiS M 7t_Lij_0 ^_^I^ ^J '^1' pM Ml ' 1^ ^ ' '. * (j■^->- (3^J 

, 1 JLA ^ J ' '. .^" ^_fl jJjILilJ «Lui_u.u:>J 1 ^^j^ «Ljj_liaJ J . >LLa Sj-pe-J 1 7t_Laj_u ^_^^ 
lilj iLtj.4^ I jj'"! ljL>.lj ^m j3i (jl5LI CjI oj I ii-v (j-« LJjSLa ^jjiaJI (jl^ ^is 

jJjLj>- JL^J .CjI J I 11^1 3t_L4J>. ^ I il\ M ^jt t t>.J JL>.lj /t^J I (I'V. jL-iLA J I il\ M 

1 qjiM-v. (JjJ=j Lx^ I Alternative fits of transmission and Reflection (jj/lSLtJVI J 
,- J ' ^ ' ' JLiJLtc-l^ 1^^ ill /n j I ii'^JI !^LAj x_lL4j >-4-4-1 ^^i-Xi tcL^-j-u ^j-^ JlAJu Lu-x-a 

(_y3 ^ — -> I""' ijJai-i (_£_>j>-l 3_ijju-3 ' " • 3 -^ I J 4joj I ii->JI 3jj i;^:tl j^jSLI . ^ n'Ct iU 
yLjt-^ jj-^^-^ '"' J "^ ^ i LaLx-i ^ z^^^". . .. rt Jo^Luv ^^^ Ljjl J ^ j I lit 21 r'j '^ '' tji 

^ J . >* 1 1 ( tj:ej>tj ^ z^^- .>*ll a1 1 11"^ "^L^ . t-iJj_5tjj Oj] (^^ILiJj Cji oj i ii"v «Lj1 jj^^l 
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V _ Sj T Ml ! 1 J? liajjiJI J I «_l^jJI (jJI I ritK J J' '^11 f«l I r|-»JI Lol l^Ua (_y^J 

i_aj_«_j La i^j-J ijj ^Ui i_JjJ ^^-3 ^j-iiaJI i_x:ajajV 4JI . (JlaJI I jui Jllo ^ ^Ij 

(jl (_j Ir ^LlJj iJLji u^ (j! SjlsLlII tGj; ? J 1 1 Ijjj i^lli ^^1" >La iSjlo^jJI 

r- J '^11 3_«_Joi (jl JL^J 5_iJLjuaJI aI I ri-v'^l L^Hjjijv sh ^jjjjiaJI lIiI oj i ii-»JI 
sLbejl 'Ujli'ii I juiiil jjlj '-^l 3-JjL:*-i-a (_yji Lx-ilS aI i n-val i>jLjfc (J^^»- (_yi;aJj 

(Jjii^ <ijSj '(3^ i'?n1l tjj-2JI (_y3 *u_^_uill i—ajjiiSLj j_<iijj q\£ Ijl^ 4Jj(Jj . L^jJI 

f_^ Jij_Lj>JI 5j_Al_!iJ ^Li,a_io Ijj ■ "■^" ja^LLa£.lj Ij-^J ^j^-i-oLjla f'^-^l Lr^ 

(22) 

ul t II "rl r til gljoj 1 11^1 4lu^-ku (^^Jj /cl^ ■• J ' ^ ' ' 

^_^_Aj i J>^ I iilj J ' ^" '" ^t ^j '^ 'I cUlj_i1d j^ ' '■■^" ^_^ «Ll>-^1 4jj-lilij jJ^J 

j^ 1^11 ^j^S_j LlA-pe-j i^m 7t_Laj_u ^_^A^ ^ i"i"i M ^ ' ' ^"""^ CjL>.^_4-i ^ j ' ^ ' ' d 1 1 iil 

(_gJLll ((sjjiaJI 1 »l"s« ^"a ^jj°i A iM , ,,^ d j-^jt I 3^. U'.tl <-,j^l aI -^ J Js ^"a 

Huygens .(^ jlxj^ tjl/nnj^j-uSLlI (_gjLL!^4ll (_yjlj)j'^n 1690 aUJI jJlj-o 
t_ijLj>o (j-SU .cjjLSLjj sLSjlj^I i_!j^lj (jjj;!-'^ j_caljLA 3-*J (' ^^5 - ' 626) 
U^ Ulj^l ^1 ( 1 827 . 1 788) A. Fresnel Jjj>a J\.u^^] ,_^j^l ^UJI 
j_ifc <ij|j «j_iiail (_yj>.jJi,l jj . ^"i 1 1 iIjLjI l^JL^ CjJj I820j 1815 (j-<^L«JI (j^j 
^jj •— O-^?^ Lt^' AJtP^'j (Ji-I jGJI jjfcl^Ia j-uaiijj * J^"" "„' (^ j-ll j>J.>-J 

jjlj ^jvljl Ij I iitlj^ ''-y-^j '-^ C7^ l_HJ>^ '-^J'-^J • ' '^J J ' "■^"' (j^ 4j0J I ||-»JI 

(23) ^ 

. djj^ail (_y^jll j-u-uilll JlLjj (jSL! I 82 I aUJI >3-ljij ijjj>3 OV SJLojJI 

i^LaLs. Ai (J^LJelLi (jl I— ije-L^ «LiiiiiII f^^ j I'l" i" <IjL>-j^ «jjiaJI (jl£ I jlj 

(^,_a 4_LJj_i-aJlj 4_lS-i-iI£Ll1,I vJliljl^pjiVI (jl Li^j ir-jjilu ji 3-^ ■ i'^ ' "J jji 

r-j'^ll dilJi^iL^oi jJLlIi(_ylII SjjUJIj 3ijLuJlj SjloLsJI J3L^j>U3lJIjil 

(J^Ls jjk ji idiLj-jjii! (J^LsJI d-fljlaj i^JiJj La ''-^ ■ "J^ Ijl^^Lil (j^^ (jl JjV 
j_LJ^Ij .iJa_<j<jJI Ijui 4 (]in^ Ether j_Lj'^l si o 1 < II ^J^jZl£:\ .r-jjijj JjiiJI 
I j_;"a (_jlj (jl j_LO i±jjJij>JI /oiaJI (_y3 j^^IiJI (_yJI CjjLc iSjuJi^ 3_uLjjj S^^^Ls 
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SU^-lAJI (_y3 U^jfcj^ IjJJ J_U3l I— *JlI jOJ . 4£j.J»- (_y3 Sjljl nil I_jS|jSJu (J rl«l l"ltl 

j^ , ,,^"11 Jjii^j ip-l < I'lVlj tjjiai! (_yjvjj,l J J • ..A"ll |J.4i;Sj (_ySJ 4jSji ii^iSLlI 

^1 Ja_A^ij fiU_u_ujS «CLjJ)j-a (_^1^J^ JUJL^tll ^ '^^■^"' ' " '^ Cj 2ljL::e_a ^1 oU |1 jJjL>-J 
sLiiiiSLa Ijj4^ (Jjjj^ (j^ I ">J' J'-^' '^J .3-ajLLo ji l^l£JL».l (_yjL«j (ji (JJJ 

(jl _ Jjj-ui^U Lc:Lul _ I860 aUJI La^JLoTt-ij-ol Lojii^Lj •jjj'i^l OL^ -^^j^ 

jj_a ^1 1 * 11 r*^j.^5e_ILj /cJ ^^_Lj_>. ^j rio j**- (J-3^ l-<iJj . Cjlx.1 * mi VI jl t ii" M «Li^ 

c-LsjiVlj sjjiaJI jjil^Ja i^Liaill J^Li. 3.^ ,Utl j_A|^Ii jj^ J.2jJj (^ j-u'^I 
' ■ ' ''j" ' "-' '^^^-* .«(J^LuJI» ^LuiLsJI jjil^li Liiajlj Jj '" Jj '^.'^^ J-*'>^J 



_jj_J.jLll (<S_!1 c JJlj JJ J '^^J J-^ !_- J "^.^ ^ Cj-*-^-^*^ 



J- 



.jJi'^l e^L^I ^ ^La =Gt£- ^JktJl a^i^SlJl iU^I .iilj . <Ajluu'^£J\ 

3^jl (_jJI ' a I . >»" jji Lj^ ll>^ (*^ 'J'^'^ '^^-rH^^^ ^' <_>^ 03^' d^3 

clj >. (j a J j-jVLi cA^ ii>^' ^-^jl-^ 3_uiSLu^>l£L!l «1 j>^l 

A. Michelson tjjin Kja i2jj_iJ| _ 1886 a1_«JI (j_a «Ijl:IiI _ L^j a\1 3 jj-^ 

SjjLa. (_yi^ Jj-ii:aj (_j£Lj^i jsJLc Jjlj (jyJUi J-»^i (j-« >*j i(l93l _ 1852) 
/oj "iKja 3-ij.^ Jljuj . E. Morley (j^^jj-o -^j'j-^l ''-^JJ '( ' ^^^ f ^^0 Ji^" 

L<i^ ^^ 1^ * ' I «U^^j>o lLdL^j ^j-«J /cJjtjl «LjS^jj>- ^_^ * )jL?tIiJl J '-^^ t JJ-* C7^J-3^ 

l_«jO pj_<jil Tc-J^l jsLjsoI (_j_3 jj I n" L-jSjX\ (jl (j-O (_j3Lj "llal i nj t L^jS^ 
J J I II oLsol (J ii'Cr '^tjj *m (j^ jl-i-' 3J.' . ct^ I mi'm Li^ i4_cuSLtj J J I 111 

ij_Lj3l t—iLj-c jJx-iu Q^j^\ Cj-i\h I jLs . i> j«i-»-ll ^jijjLA jjt Lo - <—jhjX\ 
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<LCj-uj Q^Zjluj . ^^y=ijz\ J-Ju-u i>L>»j1 (j-uSLc «L?tIIj jLjJ J^2\ ^_^ I t rl M L_3^j_u 
I—La (j-* ''— 'W-*l ij-* 'j-^ ij-^ .(J ri I'lll (J^;*- L&jIJlA (_y3 (_>l3j3l 3^J.JJI 

LaJlj^ <iILcj_<jij i^Lj-iLj/iJ-La 18,5 _Iu uLjcjI ^LjJ 3j^_u3 I 7=-J^I ijLsol 

l(j-ClCj_tu]l (j^J 3>^' I— al I'iriS a «L2jj^ (j I ri-vlj Sjl JloJ,! Ij^ I J f ri'Cr ^Ljj 

/(Jj_cu1SLlo Sjjjjtll ^ Uj . .. ,tl Aj s A 1 1 1^^ aJJt . I 1 jl 'I " <ij^EjILi (.Jj-iJ i<iiiij 

(<sJ 3_ij.jaJL!l (_jJjj_oj Q^-cuJSLlo i^j->-l Lojii^ 4Ji (_y3 ^ — -» I""' 4jjl£jlj 

3 iil"iTe-a j»Lj| ^ "a J J I j ' 1 1 jj^ 3 li 1" -ie-a CjL^ji (_y^ Sjjjallll IjLclj .jjJ^U J^^J 
. j_u^U tljj (_gi J^^J (.3-^ VjCLtuj joJ i(_yj* (_yji /jjOill i"ilUi (3^J iaLjiJI (j-* 

«_ijl cJJijj . j_Lj^LI 7c_jj J^^j (_yi^ (JV.riiiiVl (_yJI Jl».I al^ /<sJ (^SLIj 

(_j_Lc (JVj"i I iiVI (_yi »l 1 < II (JjiuAJ <i].<uJe-o '"''j J ' '"^"'^ ^ ■^ I" -» " CjVjLa^ 

. L«jj J ^Liiii^ I'll Mii^j iSJUeiLjil (2>c I'lii Mi'C l-tJ-<»->- L^JSII .j-u'i/l j^^j 
JV J " I iiMJ cJjj (_^l J^4»JI J^ ol -liLh^' SiSLiil ^jjt alijt c^l^j 
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^eJilijII (1955. 1879) A. Einstein i^jiiijTirjj^l^UVl *Lv Ijs:^ 

.a,,,„;ii 

(j-CLiiuJjl L^ji^l (_yl!l Sj^L>JI 3ji null SjjJoJ (_yJI 5jj . nill Sj^Jiill -' . ..^" 
. 1916 ^LjJI^ I jU M^^ -. jUt^-ll SLaUJI 5 ji,, i ;l l ^j^j 1905 ^UJI 

1 j , >. « , t 4 iiiiilLj iijjjejj^_jlill cl!Lcj.«j>JLI jtal in-v^l (JjLuJ 4j^L>JI Sj^JaJI 

(_yILll CJ Lc J_«.J>J, I J a\ I ri-v'^l ^L«J 3^L«JI 3 J J I nill 3j^JajJlj . (3^J ( nil (_y3 

.d-LajLJ liJjjtjj (_gl . ^ .^al '~a J I SjLjI^^ILo 3^j_cuJ I j . >» « . t a , I ri'ilLi liJjjejj 
i5_aL«Jl 4j;JaJjl (j^ Sj-oLi. SJU. L^j^ I jSLik i"momi Sj-oU-JI 3j^JajJI (jjl 

4 1 -r < t ijJj.jaJ13 LajLjJLcI (j-SLflj dJLiu 3x.j_tuj ijJjjalu (_yl!l cj Lc jjijsj, La 

«Lc^j_(aiJ ciJjjjelu ^_7^l »-l) Lc^_4^>iJl 1 jj-« j" ' 'J ^ (_7^ J J ' '■* ^_^-<^J . J ^ 1^ LAjI Jl^ 
^j J ' ^ 'J I Jjl "Ij-oLiJI 3 jj 1^ ' II » '>>_' (jl (j^"i mi'mI p-LLalLjil lilljll i5j_L«ILa 

V 3 J li ,,ilrill 3_,:;U:1I 3j;vLJ1 ^j .3j5L«JI 3^u.uiiJl ^ Ij^!;^^^! 3JL<i:;SLo 

3_L^3Jj_<l " ,n yi\ |[^jl jj,l Q o ^J,\ (j-C IJljI 3_al jJI 3_u mill (_, 1 T-Tt 

L^j£,jitjj cj^Ij La JLv (_^Li Ij ,:^al" Vj i3j-3U>JI 3^ujaiJi! 3 i ,u\ m'^l 

(_jj| '"• j" 'I (_5-lJI (_yJjj-o / tjj I ri 1 N J a 3_ij.j>o (_yjk 3jIJlJI sLLiSj CjjISj 
/«ljl I ri'lu "^jj I nill 3jj t^itl CjI JLa^ . r-J ''"11 3^j-<^ CjLilt cdjjij >:H^' ■ I'^J -^ ■ " 
«j_UaJI d.^j_<ji CjLjj joj ij-uVI jLljjjjiI Lx-Aj (j-\_ujiL<ji3l (j-A-i^jjill j^jJJ-^J 

• u I mill jjjSLII (_yi (JiLail CjjlUI j_l>-^I «j_yjill jji Ijuij icLfllLiA '^jj ' ^■' 

J -^Ijj 1^ tl •_j_4.j>J <l_LJjjS II tL^j I n II N J . ^ i^ t 1 ^J_j . > U ^ a ^ J , >> 1 1 ^ nj Ij 

jl 3jJlj//o^ 229 . 776 (_yj*j 1 j • •■■-'"' 3x.j . nILi ijJjjejj L^K .3^ , ..^Ul i«"jj j^ll 
(J-pcJLtu^ I ji^ ' 1 3'" j-^l 3^jjj/ (j^ Lf:jjjL:>Jl Lli^j i3_ulj/(Jj^ 186 , 300 

3jJ mill 3jjJiiII (j^jlj^ LlxJl5(jjjLji'i/l \'jjt, j_j\rj . 3 Jj I nill 3jj l-^ill Ijjjiij L*^ 
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LlJLa "iJjls j>L>ol (_y3 liJjjtjj p I ri->>JI (jl SjLc u^jIloj LiJi Lajj L^HSj,;*- 

I jl (ji-aSLb -j,i-l JJtJ (_gij -I I'nu (__>I3jjl!I (jl Jijj i J^IaJI ^LtSLiI (j^ fn K"i i 

p I rr ->JI (jiLft-SLlI jIJl^O -^^^-^ (jJjLflJI IjLAj . 'LifcLsol (_y3 p l r|-»JI ljjjj>0 

tlijly)! I oK (jiiLiSLjVI ji J .^^11 ^^ >n f rr-»JI ^1^3:^ '■^^H*:' '"^^J ' "^ 3 j I riilLi 
Aj \l ,^ ^ ^^1 Lj_j Jij_«_j LjsjO . ^ J . >» 1 1 3x.j.jji <lc,^ijj j^^Juxj 4JI i_^l -J A.^tt 

i'ClCj-lm JUJljU (0 I r|-»Jl dJjS jl J^ (_yJLl]l (jJjL2JI (_y3j • IjkjjLsO 5JLa-"l I ill 

(_fjL>-l oj-a _ liUjll , d_uL^ V <iibS 7cjj-aj «jjiaJI S^jjji f_^\ iJ-»-i5J I Jl (.j-*^^ 

1 r jU . 4^j^l jLjJjLi jlji>l^ 4^j,j>JLi >iili 4JnSLll ij\ J^^J jj5?l ajjiii'ill 
lajj^J^m (_y3(__>l3jJLll J? J[jiillj aJjSJI (_y3^^jj(lll I jiji(2>^ i±x:ajJI dxAJlJI (j-o 

j-LtlJla till jj I Lu-^ 4liiaj uuLlj^Ij ^.-licjia JjSLlI jj^ <4jj1ji]I 4j^^I 
. ul 1 11-^ 4J I _i I ii-re-1 (ji i±xjjlII (j-oj i^jLiil ^ijliis (jjNji II «UjSJ| jl (J^IaJI (_y3 

iiLjL^ L^^la j_>Ii.4Sjj S^LjJI (_y^ ^^-i-° t!^ MI<1-^ a^Cj-LXLl JJ i ul (_j^l Sjlj i nil 

j_j_a 600d_cj.jjij ^j I iTi (jjJI 4jLii!l SjjLLaJlj .SjJJI Sljj jj^a jIjl2x-i ijS~i 
j-j| I II tl (_yjLiiaAll 7-jijU-^l (_yl>-j iSjJJI j_Lia jIjlSxj (__>lij;SLjj 3x.L<jJI (_y3 

(_pijj£!jj ijlua 4jLo cU^Ja iJLJIj 5^1 i nil (_y3 (Jjja (_kl? 25 5x.j i n t liJ^l^'^l (j-u 
i>ij_a LLjj g< ^ Mil Cji oj I ii"v «Lj_uIjJ 0"^^-*" (IP^J ,^ r L«t-L L U ^j-* A I jljL.fl-4-i fiU^ls 

(JuS tijl 1 i (tl (j^a_La I SljJJI iJj->- L^ljjJ (_y3 5j jJI cji oj i n-v ^.jj/IjJ ji 

j-uuJLfl Lill jj .-j.^^tl 3^j.jjij l^iijL2^ (jSLxj 3x.j.jjiJ ijjjjeluj SJLxsail sLufcLCLo 

^1mi)iT l.fl_u_o Jl^ L*^ t4^iicjjlj u-il 1 111^ tiUjj ijZJj^ /jJlj j^j"j'<^ jjiiLoSLJL) LjLl>.1 j^^-cj^ij (3=i=) 

0_lL^ Ly^ *C?~^J3~^ /OO ' iiKj a 4j)_>o ^Lllj 4jLa-" i iil Lisjia iaI < n'^- 2 I jjIiLcSjl jjlaj^ ^J-^ LT^ 
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iBrokhaven ^L^j^(_y^(_yiL3JI jjlij,! (ji^l 1 1952 3Jjj, JSIjl (_y^j 
<Clcj-uj cAi^j ct^ U'^JiJ'^'^' *J-^ ^'3^ (.7^ 03-^_l>^' Pj"-^ ^jT C.1 u" ,,.l «LJ] 
(jLa I diljj 3.5ej1ij -j'^tl 2LC.J.JJ/ (j^ '/.95 (_yJI^^ i^l lioJlj/Jj^ (_iJl 177 
Ll>._jJjjSJl!I J^< a (ji^l I I 952 3JJ3J (^J . i-SljLiial Sj^Ij '^-i'j Oj^Jj-^' "Ai^ 
4.CJ-LJJ (_yJI 4j (J-i^J Lt-*^ UiJ-'^^W pj^ ' "J 0' f'^ ^•^"' ' "^ 'l-J' I j"'jj'^_;ll'> (_y3 

l^j-^ (j-o .J 9999999 jl 3_lJL11I ^^ J^ j ,-.,\ \ »j .^-.11 S^j_^ ^ JSj 
. ^^^^ S>o 900 ^1^^ oj>^)" ^^ '^-^'j^ *>^' 

(_y3 3 ' jj ' ^ " 3JjSLII |_gjl in'i 3al Ull ^i ^Ir ^ -^ "j'a j-iljJI Q5JL2JI Lai 

x_L«j>JI "iialjj ^ • "■^' (j-CLiiuJjl j>lj L<i£ njjjLill I jLAj . «jjiaJI 3x.jjji ^j^ 
.Sj-oUJI iju-uilll L4JJI ojI (_ylll aIjlII x-iLLJI i2jI J ^Llill ^\» \JJt ^^ic 

, I ,1 j , >^ . I jjx. ;j< I ^" "■ " (jljJLjj dJbSLII «liij 4^LLaJI tLSj ujjLS (jl£ ^ I .^"a 
ijj III Li^ . « JLa-lj Q5JLS (_y^ Lt^jl Jl^ 3 JJ I nil I 3j^JiJ (ji>^ ll>^ I -1 J i*^ I 
-I jj J ■^ II ^l-ojl (_5-3 tL2_iJlj ■ u A -- 1 1 (j-<_ilj^ jj-^ Lf:^jLj>JI (j-A.^>- Ljj_<lil q\ 
,n\\\\ J /k\^\ ^ ^jja I J J 1--^ " LlxJtjj-ai (j^Lill I JLA x_o 3al UtI ^Lfl i5j^j m^^^LlI 
CLu-xjH (_ylll 3^LLaJI Q^L2JI I jut J I ii"*^ Li^ 3al Ull J .<.l U ^ jj^ I J j I--' " SjUIj 

(j_o Sj-jjL-a 'Ll-'M (jl J Mijll (<U^J i(j-\_LtuJI (j-« 0^^^' Ojui (_p (J no I'lll (j-« 

4^u^j i3jijjjJI di^^-cLajJI i_2j_^j3 (^^ 3^LLaJ| jj-a 4-<^Jcii3 'Li-<iS ^ U ." i^\X\ 

.3jjJJI Slti^l c^K 
^ • "■-" (J^ljiiijj I 5^j I III! bijj (j-«j-II '-^W-y (j-u-«L>JI (jjjLflJI (_5-3j 
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(28) 
(j-^-u:. j-iia jJ, I (jlSHIj (jLojJI (_y^j^ \j , ^ ^ 1 1 J . ((3 j'C _i I ii^lSLll L2jj_iiU 

cx^LLIj a J j,,i;ii aj;t^;ii L^ ir^LLI icuio^Vi J.*^ a^,^!^ (j;;^lUU 

. jLtj^l (_y^LijJI Spatio-temporal (_yJl£LI,l _ (_yJLajJI J ■ -^" 1 1 _■ clu]^ ipLajjVlj 
jLuVI (_gi (oJUJI 4j>JLjla jljij (j-o Minkowisky (_jSLul3 jSLLlo (^b)_LiII Jljuij 
(jij (_ycLijJI 4jj^l (_jJI J^jlIu |jlLiJ,l (^Jjiaj (2>Sj5J I— ajS tcj^jI Jl^j . 'Ltjj'ill 
_ (_yjLajJI J ' ^" 1 I 7"ji3 tlr*^^ (j^'i mi'mI <iLLa La IjutJ . «^>^' (3-**:' '^^i^tjj 

(jLojJI 1 it (j^JLi^ i_^=-« ij^ I Jls-Ij iJLi^ (J rijljjtj oLtj'^l (_yC.LijJI (_yJlSLl,l 

«_iLj1!I (2>c a_i'\_i I ii^lSLlI '"'Ijj .^"tl LaL^j j»J^ nij|jL».'^l (j^ cjLS^Ltll jj^ 
diul j-i^ cjLjj^^ (j-o aJj£Lo I j^.^j I s^m (2>^j '(^^^l jj'^^-'^'j c3-''-*j-'' 

tjKJ,lj ijLojJI (_^j.4iio j»J^ tixojv (j^ I o'-^' (j-« aJa^ (_y^ O^-^j-" 

a^iuu a^j^i (j^i*^ Jrt^t^i-^' (j-* J*^ a.j.uii j^i ^j\^] ijy^ . 1 905 j»IjlII 

(j-C i_!j_c.l Jl^ 4 I II li 't (jjj_Lj (jl ^J^sJIj .tTxJL^ L<i4^ ^J-^ l5' t3i>^ (1>^ 
'CJ^M ' ""' J-^'>!' (j^ M t;^"a ijjiLaJ,! ^jjj's I iitlj a ^ I U 1 1 a^j.:>J| (j-uju aJUr'ii nl 

dujd] Ijuk (_y^j a:;lUtl ^j,,,,,';.!! ajuiiiLi ijJjjejj ,^1 (_pij>lJ a^ unlLi |_g! 

(_,lr "tjj^JaJ (»l^lj aj\-fLC.\ fj!s a^ij i nill » i^j /<sJ ajl^ill (_y^ 4_(SL!j .4_lo SJlS 
<Ul3_^Ilil i_g JJI /n I ii->JI jL»jl (2>c (slaJI j-x^ '-0-4:' ' '-y 'J '-^^ (3iIaJ,l (JjjL^'^I 
j_«_SJL3 .oJj^j aJLa-"i I III I'lj'il 7c_L0 2U jl ijjiLa^ tJjS I II aJL>- (_y3 (jJ^-U 
Cj Lcj_<j.j>J, I J (J II i"iH A i I iiilu aSjjalLa ,_)l3j3lj i,_)l3j^U 4 j i nilu ijJjjalLo 

a jjiiuiLa liiiJLi /^'^a_tjb a^j^ (_y^ =iK oj^'j .a^jjeHo ii>»-'^' aii^siii 
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njLojJIji 3ijSL!l ji J^Iai! (_gjLjjLA ,jjjLjio <tK Qi^' (j^ -^3^ ^ ''-^' (<ii«3 

^LajJlj i4J ^^^J ^ *4_7-*^ Iju^J (j'^-*-^ tJiJ«-« ^_^ t-li^jIUl ^ ' ^"' * L_3jj_u iU'^ 

l/OialHo j_LC (_, j I rr t I Li^ J-LtlUI LikJiJUJ i4jJI I rill aIj^'^iI ^J-»- i>JjL:><J (^J-II 

(_5JlJI ,j I U 1,1 (jLojJI (jjLa i|_5jLui:lILi (jjiLII tUtJl j^j.*^ (_y^ iSj-=!^ ^J 
jl .3 . J. UtI SJjljLa (^ j_L«i^ S^jUJI ol jdl Ji- Jlj L^j^ 3_u^ 3jjiri'>ll 

(jjjdl ^ t^ ^ M 111 (jj^LSJIj i^LujiLjil CjLLula 'ClCj.lm^ Jj-aljJI ^3-0 ij-*^?^ 

. «LiIIL?t_a »1 ( n fC^-La j_p i-iljJLj l-^^j-u «LiLL:e_a t 0I3S ^j-* »i ' 'iH Q^laQj 

q[ '^^J;!-=tj _ Jj^jll /a^j.^^i (_yi»jij _ ja^LcLji (_y3 (jlSUI j_uLj (oSLxjj ijUjl^ 
jJLSj A^JLa ^IS (Jj iSjijvl^l d U -» 1 1 1 ^^^ (_ijtljej (S-^lo (JS i>lj-2j i_g jJI Cj^jJI 
j-it UJ 4 J I II flu > U^M 1 1 (jl£La (j^Sj Ji^ . 4 li I" -ie-a i^Cj-ujl L«jJ (j^jJI JJ^>-o 
lj;j.jaj jjl ^^cklLuJ V ^jVLi Jajjjll Ji^>UI ^ ; JI^^Vl J^ ^ cK>j'^l 

(jjjjjj 3jj I iiillj ij^I i-j^jSLi .U^M 1 1 L^j^j;^ lt^' I j • "■-'"' 4_iSLiflJI 3 I iM'^'^l 

I jLjfc ijS^ (O-Ij • I 1 j"l t^^M .1 j^^ djj I II ill (j-i l^->-^l 11 (jjjjfc IjSj.jv ^Jj lJijS 
i<i MirtijUl 'ij^.jjlo jJ, I (j-* 4ijLi '^J-i jj'^'^-^J iJ:' 'I ,' I ii-a-*^ '^!Jl J ^ "^-^ij^^ 

••tlnlAJbl J>5j 

I '-"j' (j-^Lflj (j-^J I jLtJ^I (_j3^ij sLciiAJI (j-o 4jiil-»- jLlal (_y3 (jLajJI j-^ 
^ < ^ "1 1 1 jj-« ^ J -^ ' ^ J*-^] (_T^ C7^^^"^^i JJ ' ^" c3:i>^ O^ Cj1Jl>.'^1 I ^ '-^j 
(jljjj-ajJI 4 jNji ii^iSjl «u^_LiII J J 1^ i " ijfja . jLtj'ill (_j^Llj (_yjl£UI _ (_yjLajJI 

S^^^Lo^^iiSI (_jSLull<j/"^I jj .^".11 tijj I II "ill 3jj u:ll jjliiojj-« (l)^j .jjLi^lSJla 

aL( ViMil » jl-^" • "' LjJjLo '^jj I iiill 3jj tXill jlisl (_y3 (_yl».j , sLuij-tlaj^ jiiS ij 

^ 1 • "^^1 cdJj jjl jSjijj (ji i-j-^^sJ (1)^ ' '"'^ (JjiiAj Lis I jl 1(_^,SLloL(JJlII jj .^".tl 

jjLojJI aIjLo i(_yil,jji3j^ t,,-"*-* l5' "-^ Ij-^ O'^'j O'-^j-'' 0^ J I lO n" (_7^l 

(32) i-i. " I 

LjLSLjs tjLojJI -•■■■^j Jl3 jLtj'l^l (_yr:LijJI (_yJlSUI _ (_yJLo}JI Jir^"U ^^ 

i'j J ' ■- ' (J^ILljLSLo (j\ILLa_S_i (j^ JjlJI (_yjfc 5^1 I 111, I Jju joi^ . uLaj (jlSj,lj 
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ftt-La.<riJ 4jLJj3l jljusl CjI j 5^1 I nil JljJl:>o (3^L«-i 4JI (j-U-iiuJj| (Jj-2j I Jui (_y^J 
CjL^^L»JI (_y^ Iji iiL-ui Ijjj i_jji]j SiLcuil a'jJt (jlj I Cjj^liLj£ Sj^JaJj ' t'^j • •■ ■ 
(_j_LOJj| (Jj^LiJI 'LjjiJj (_gJJI JJjJI (j-« (<uil «LujSLII <J1iIJl>-3| (j-u d_uu^jA!l 
La Ji_i_2_«JLll SjLjjLji ^Lj-iiau^l <IjL^^L«JI (j-« (j-^" mi mI i_Jj^lj . j>Jl>-j 

3jL>-lj SjL».J (_y3 (jLojJIj (jKIl La^lj i(_yjLojJI JjlJI SjLjLila (_,lr JisUeJ 
(j-^'iiil'iTe-O ;j< "'■-"- 1 (_ji (1)^ ^ "■■-" (jlSHI (_y3 (jUjLv ll^J lil » (jjjLill (_jjj<^ 
I jl (ji ■^ I" -» " (j^lSLa (_j^ L«^j Sh Lutjl j"ir I (2Ajij^ I jLjfcLiko jJij «I-4^J (j-a 

jjLaj_!l J^LSLj i_y^\-LM\ u^i^j .«^^JS>■\ 'Lpjs>- SJLv (_y3 jukLiiLA i '^J.i^! j^^ 
j^j liLa : (j,i< ■» 11 ■■■ '^j 'j^'^l (_j Ir Vb Lj_<kjL^I J-tsEJ tiJJI (j^b 

(j^libitA ^".tA^I ^^ L«^j Ji^ I itjLli^l (2>SL.i:j£ 1 1 j • "■-'"' SJiutill (_y3 (jliijLa. 
jjljjU. j^j lil L»iaj|j -i^j^' ^ri^J-^ 3JU. (_y^ jji-T JuiLiia Li^jJI jiaj lil 

"i-LuLJ ujLv (JjLjso (_jjJlj njLojJI JiJJl:><j (_y^ 4Sjjeim <Jlilj_L«im jjJUi jJS 
^^LjJLj i_^j.jLjLa I j ' '^ («-^^ 'J-^' ^J^-<^<-u^ M , ^" , ,. ^j J_a1 i'?i I Lu^La 
1_«^ ij^VI julj jI J-j^ j-^j liijLv jjLj (oSL^JI 5JUr"ii.il (_gl : Simultaneity 
''-' -- (_y^ (3-^^ (Jj 1 » aj cLSjLji 4ic j_yJI CjIjjv^U ^^^I < II jLjJjtlll lLs^" i"i_i 
(_y3 I". i"iM3 (jl ij." " '-^ i4_uj£jl «Lii«JI I". Mi^jj JLaJ .(jiLail JL>-I^I jjLajJI 

cj|jLj».'i/lj (jLojJI 3 J 1 iLS (*-^-^ 3_L»^Li. L»iaji j_yiiJj 3jj I riill (j^-f^^lj^l 
.(j^L»Jil i>L>oVI ^ il!ljj>.>U (_yJLo3JI j-iLuJI ^Ijj^l (>SUjj oljjj>U 

i t_LJj-lij ^ A I " ">■ rt ^ 1^ t *-iJlj^l Jt-tLalLt-UJ (^^ trull jj-l^jJl 7"=-^-*-^' g| j 1 t ri fll *_« 

. i4io Jbvlj J,^..^ ^La.La:JI i^^u^"^^] j^LkjJI .^LojJI 

5jj_i^ (j\-i (__>ii^l_LlJI 7-j_Laj JljsJI I JUfc (_jJI (jLajJI 'IjJK i"iu (J^jjJIj 

5j_i:>JI (_ji U5^' *JJ-*^J l(2>:j^ I'inll tjj-^l (_5-3 *U^_LflJI I J 1 ' "j" 1-<4S (jjSDI 

j<s_L«JI (_y^ (jjaJI 5jj_i^ x_o j ■-'""' (_yjJI sLlo^jJI <ijLL>- (_y3 (jLxjij^iJ 3jjL«JI 
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julj (_yjl M I rill (oljjill I jU . ..li Lajiolj LjJLaj l-^^J LiLsol (J ri'Ct" (_^l 

IjjK ijJI ... LboJ JjJlJ (jl (^SUjV i^JJlII 3.5tLj«JI (j^^Sj JLajJI (_yk: aIJlS'^/I 

Sjjl-^'ll <illb^l |_5JJI jIjljj^U (JjLHI j_lc. (jLojJI (2>c. LcLaj t-i^j (jl (^SUj 

7-1 J ij Mijlj j-lLii jo-ikjj-li (j-a i(jj|j_uS "^ K i"iU j>JL^ (_JJLi-aJ Ji^J . i^jj I II ill 
ds^j-LM jl i_ajj_Li (j-^ I Ml i"t «<i_Lj2,j_3 LSLtuji)) jjiljiaJI ojut i_j <i (ii\ i_gjJI 
(Ji-lj ((^Jjju d.«jQjl)) L^l .(_yjuj_ulll (J5^l '^ t J J U (2>c (jjijjj ''-'tH'-^ '^H'■*■^* 
jl (j-\JLa i>L>ol dJ (jLajJI (jl <iIUjl (_j_l»j2 (_J JJI (_jjj£jl (_y^ jj j^ j^£j I ^1 t^'.ll 
(_^1 l_uL«j>-ljj Ijli-La d_iil,jjill jj'-i-u-i'^l oJlA Jl>-G (jl j^jSouj . Jbvjl i_jjj^ 
SjUJlJuJI '"'Ijj l^'tl ^^^ J^i-jdJ <1>-L>- j-J-tJ I j ' "I ' "I (_yl^ I aj , ^" ij , LI -1^ 

.^^"^^a^uji ^-LLcajJi a^^kjai^ a^><wiJi 

3_ljIJl^^I - l-^'-ll J^ J^15j (JjLjI (_yk: SjsIjJI 3_u.uiill Sj^iaJjl (»>2jj 
J^lSi 3jjj ^LiiAll (_y3 3Jai (_g| JLulS cdJ jj iS-uLj^-i-ill j aIjI^II I j ■-" -^ J (_y3 
i5j_LJLLo iJliLcj I II 1 (_gl ^^La-*:' ^J-^' i3_uiiL>JI i_Jj^ (j^ SjsoLlII jIj^I ij^ 

Lx^^^^ ((J_3LS_jjl 1 JlJ-*)) ij-CLLMJLi] (Jjt.>- ij<^>-J . ' 1 ^ ' J * ^-t-L^ C Jl (3^>-4-l Vj 

lJl£Lo (jjSLII Jljso ti^p. i((j3liDJI) ^jjjUJI ,_jj^ i_^*-o ^o^allll J^ LujiL^I 

I )jL5e_a tjlS-a Q^SJl ^1 .» )Jl:>J,I Tc-La-toiJl «Li_uJlJlA _ ^jL^-lj ^j-uJlJlA 4_u^ ^^j.u-al 

Lc-JJ^ iiUj^^Sjl i>j ,,.^11 ^j_a p^Jj jjji2_a «L)1 1 Ju^ 4_7-^J*-« (J-**:J-lj * iS_3^ ^JS mi J J 
aIjjJI (_yi-C Jl^><J L-i^ LiiLp. . JjJl>. <iJ (jjSi (ji (jjj oLilLo (jlSUI (jl jsLuLA 
Lajj Jjju i_ajjji /<ij.SILijtA iloi. j^^ Lojl^ Loj.j>o I jlj . id 5jL^ J'^ ^ ulSLa 

Friedman (jLojUj_3 jjLlUsLjJI (»LSj .j^i-VI j>L>jVI (j^a LujI Jj 3iai (_jj| 
j»j.2j Llijajj-al tijJJtJ i(jOJuJj| sljl (_,lr Cj^LjJju JLi- jLj Lemaitre jluua^j 

^Jt l-4-llj iLl^jLJ /CJ?E.J>. «U (J-U-J-I ^_^_AL_Lm ^ISJLl p^-<iJ?E_a ^j) j_y3lj.IL_3l ^_^^ 
. I 'l j ' TT I n't 3 J J mill 3jjt^i II fjJS 3_lI LbLfliJI iIjLj lIsljjJIj . JJ <UJ 

sLjJLc. ' j .". "j cLj |iji>.La Luuj_ii Ltiaj.^ tcjj^I Q5SLII JJLxj (jLs i Lojji^ j 

?rU Mill (jl (_p3^Iu2J (_j^l O'-^iJ sLi-uJ-^J JL>-i (j^"i MiijI (ji j-a3l (_y^Lo (luklj 

t5 j^j I ii^iSLII ^Lj^jiill L^ jii-G (_yjJI (_>u>>jl'^l 3-<j(Jaji (JjL2^ (_y3 i<_jjL:aILo 

4-ll MM a 2lJ ^QJ> Ml i a ^>.^ ^LciiAll (jl gl J I Miill ^J^^ . j" I II a «Lj| ^'^j"^" (_^Il11j 
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(J no I'iitl J^^ t_!jLaaj£ iS^^jjSUI (JjSllI J^^ <ijjL:>o jljijjj i«Ui <je-il i nil JliSLII 

.(j-«3-II I 3*.'^JJ lOjLt-iLi IJiSLa t—iJijalLa <lj| ijjjjj (ji I 'jlfj • IjiSL&j 'J 1 ^11 

jjkl^IiJ Ij J • '■■-'" 7cJL-aj V t_gj" I nil I j-»'-^ • '■' (jjjJLjial <L<jiJL(ji (jl I Jl^j «Qj!Lo 
^ ^ J ' ^ -- 1 1 ' (_, I nl i_^jAJI jIJl-o (_5-3 4_La_S_i <lji3 i^iluta . L^-lo--^ 03^' 

C-iSj£jl J-«J "^J .(J no |"|1I (2>^ l_J^jSjl jIJlA (_5-3 tliiSj Jjul (_yJfcj !(_, I n Mill 

(J^:v liJjjtjj LkjjJiJ cLLiijJI ojui (j3 1 1 j'j*.' (_, I no Mill (__>ia-uia:>J I cLLaii (_y^ 
.4_Li_2_(JI oJUk x-uolj^ (_yi ''^ I >ijAU ^.tillLa 1 1 Ji^ 45jiiJ 4Sj.jv ^j no Mill 
(ji jl j" r VI (_^ ij^.jLjL£>\j LiJjJjtl! 3 ^j a ' CjLiI i n-»- (_yJI sLoiaJI Lj>J J^j 
(jj_iL^j .dJ 5jjL>JLI c-iSI^£ju jjLjj t_iSjS (_pj (_, I no Mill (__)iaj-Lii:>J I (j'jj-^ 
^^J'^--ll CjIjJJ '"•*'^-- . i_jS lj£j I J_U G J I jio I— ll I n'>J l_al£(jj>i-' '^■^'^ 

. I j'^j • "ij (J no Mill (_yJI i_j^lj£L!l <-j>^i - jjLLa^ VI ^jjjj^jiJI LiiLil I n-a-ll l(jK 

Ijjjcj (ji »l oUII » !-->" • "J joJ IjJJ (_, Mio Mill JijLLi^ ijiJ2uuu^s>- i—S^Oi-l (jlSj 
3^jjJI UoMi^ lil) (j^ J^ ^illii 574 (J ,10 Mill J^^ JJ'J^ -Sjiajjiaa. i>Lv 4J 

VI (jj^^ ^^k- ^jt^'iMM V .(^jJliJI (j^ 60 (j^ \f.}j>. iiJliJI CiJl^ ^jjlii 60 
J J ... A" I j t (j-ujii 3_iSLiII (jjjLjjVlj cj^HII Lai -t-^^'a Sillj 53 1 j . "^~ q] 

l_5Jdl (J3SLII t—ljijalll djJEjILl (_5-<kj id-UjSjl (j^"l mi'mI 4_ujL>- (_yjGj . (J'^'^ 

III jJLu i_aljjtjVI I jijfc I Lcbjl aLu^VI i-sIj^Ij «jjiaJI i_2lj.jKiJl (_yJI i^gJiJj 
(ji (_gi (J n Ml II Jj-^ LiJL:a_Lo ojjj-i i_^j.SLII (Jjijjcjij <ijjiL>JI SjJJ^ (_y3 
pj?"i I no Jai- (_y^ i_xS|jSjI (JlijLtuJ ^^QJI I JLA V^j LifcjJtJ ' ^ U « " £GSj.j»- 

(J-lLJuJjI I j * ' -^ J (.7-^' (j-ulj^UJ 4_uiLaiJ jj .^".tl IjL&J . JjJiA oLsol (_5-3j 

•--j-» '-^11 i—il^jsJI (_yla^ij I jjLLa^ o'jj-^ (_jlr I j-'j;^"' J-1^ SJSLiiull (J^ Ji^ 
3jjMi'>ll ,jjj<Lj<V| (jlaj^l 3.=ej^ (_^ IjukLi I jui (jl^J -u/^ J^ ^^ 574 
/jjLlJj (_yjjj.j«lLll ji^ljJI (j-U (jj/j-oJul j.^uSL!l 3j-^ Ij-kaJ L«Jio ^LJjj i4^L«JI 

j-S-c (^^ (_y£Lul£LJll jj .^"tl (_ji^ (_jS^I£Llo^UI jj .^"H jI .^"iI <ij| .^jj^jj 
.S.<iicjiaJI J:;SL!I ^ J^LtiJIj i,j^^[X\ ^j^^\ ^JLtJI lojij 

sLoi (_y3 sLv d-ujjiill Sj^JajJI jjJtJ ^S3^ UriiJ-^ JijfcLi Jji (jl »^ljj|j 
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j_4l>JLI jjl^jlj^ >Us. liio^ (jKj J9I9 j^LtJI jjLo 29 ^(j.u.<tiJI e^j.^,^ 

^^ -» •"■II 4_i j-«-i (^ JlJI 4_tu^ /<sJL«JI jji d-uJ^jjJI ?u^_uill joJLjl3 ■ (_, oUII 
jJl2jj .iiJ_pjiui,l (j.a:>JI /oJLc (_gl _ 3_La^jJI <ijLp.j 3jjL«JI tOj-ii. fj!^ (_gjL«JI 

(_yju^_LflJI (sJjlII /<uLcj ,_)iajj.2lU 4ILiji- 4jji^^ Sj^IJ^ '-^j'j il^'-'^' il>^ ^Lciia 
(_^ (j-u-x-i-L! I jK Laj I ii< J14AJJJ |_5 JJI 1919 aUJI ,j^ jjLa ;jl^ (_yi3. 

(jiaj-iij i—^J-x-a Jajjij sLujjiill 3jj U'.ll ^^ (jl£Ulj . LlSj^I t_ij.L>- sLaiilo 

H_£_)^l SjLiJLJ . L&Jjaj Ujca-Lo (jl£ ^ Lo (J no i~itlS «LLj.2I11I al . n-v^l (J^^v 

r-j'^ll ^Jl^o L^I .SjjUI JllSLII t^JL^o Li^ LoUj (j-uxAIl^SlLflill aLuo.'!^! 

.(J no I'lll (2>c ^Lii^ Mji-« O'^ J-' '-*^ J'^'^ t*^?-'^' ij*^?:^ oL>ol (j-« (_p=j'^' (_3-Il 
JlS CJ-iLS jJ LoS jJljj (J n I'lll (j^ 'Wi>^' f'3^?-'^' ol iJ->^ 'lS>^' ^j"-^*^ 

V f,f_y-uj IjL&J ^ ^ * _■ 1 1 I j '^« ■ (j^ '-^!-*i3 (J no Mill (2>C lj-J-»J ^Lli^ Cj£jj>0 

j_j.C. (J n Mill (J^^*- (*_J^=*-'^I i^J-aljLo ' ^ ^ *^ .' 1-^ 1 1 ijl^^'-'^l (_3-^ sOti^v^La (2)SjU 

'^J JJ ' ^ "' ij-^--*-' ij-^J i(j n Mill JJjijiiJI (jitolll I'll n t JI-4JJI (jy^ «Luj^ 

f U , ,\^r, Oi ^j no Mill f J '"^ J '^ '^ * tJJeJJtJ tZxo^^ i(j_ux_(aiJl L-3^ I nS (jul Ll^lj^JJ^ 

i—iLlC, tLui (_y3 (_gl _ (Jjill «L(j| (_y3 Ajja-JI ojui Ujjj^ ^j . i-^^^»- Aj^a-iJI 

.ll^JjJll ^jI <— ll I n-vj ';J<"jJ '^11 CT^ CjLal I nil (jjjLjS (3^^-4-1 - (J n Mill 

(1944 . 1882) A.S. Eddington o>^4 cr^^^^^'ji' -^J>^' f-*^ ^-^J 
(_fl_ijj i(j-^ mhII tjj-2JI (j-* ijj'^' I— flj-ajjl (_y3 LdiAII si olf -"I--"' I (j-* J-*J 

I , ^ J , ^ -^ I j -> J ^ '" J Lifcjjjiaj ^_y3 Ij 1 j ' "I (3:^ JJI d-ujjiill (_yjjuj_i3 4<jm (_j^ 
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4j^y,r,\\ 2lu:31jjJI SbjJiiJI)) j(( i920_i4jjjL>Jlj(jLo3JljtjlSLll))«Ljb^(_y^ 
Ll>.^j q"i I Mil jJlLsjj jiuj-ijill Sjjil ^ ^ji«^l jDVI I— i1<j" I III jL>-l Ai! .« 1923 _ 

f_^ Ljl^lj (_>ia_«_jJI j>lj (jlj I L£j_aj_a ^ I r i-Sj i iilj"*^ (jlSLs i (jJ^-iiuaJ I (jj-^l 
(ji 7-j-lSI i^JJI J-A (jjH^jl tjl (j^ f«A>" L7^ ^^ .4jjI jJI 4jJliI,l (^pljJ 

Ijlj^ (j^ Vja Indeterminacy (><jij ^UI IJlj^ (<u-oI rj-^j-j-A iJLj-a (_yi^ jH-^"' 
p-jj^j^ (_yl^ LSLiLaJl jii^i i4-ig.ji^j-a j^t (j-L»j^UI jj'i/ Uncertainty (J-l2j^UI 
(_gl (_, I r (j^HjsojIj . I j "^"^ •'^ ■"' jl L^IlSjij S^jUJI CjI jJI (_,lr (j njlj i°".-a- jll 
<ij<_aL>- (^^ _ 4jjL^I sOLj^v j jjj ?rj>^ ^ iS^jJiil (jLjij (j^ "-r^^'j ij'-^ 
<i_Li>- lJiJLi (_, I iij ' _ .lU I jjji^jl JkJL2j ^"A . ..I'aj -nUH LoLxj _ r-JLj^j^lS 
A^jtlll jjj '^"1 (_ijijj I 19 19 aL«JI LlSjj^I i_!jJl>- (_jJI 4j<ilr <il<i;*- (JjjjuJ 

(_ylll ijjill iLul (_y^ A^:a_Lll ^jj '^ ' L^HJjLSJi, cdJij i(j IIP Mill i-sj I ii'C tLui (_y^ 

jJ-« J J-l-OjJ, I ^ ...At •^jj^l ^^^ (j_u.4_ilujl LlulS (j■^->• l1J.>- JJJ '"■ JlJl* i"''-^^**''' 

(j-> "i Ml ijl L-j-Lj LjtS LoLflj cjjI£j ijuVI cjul I ii->-j 3JjL2Ji,l c^x-ij i»l o i nil 

• . - . ' (38) 

. Sja-u-JI 4jJI i-a^j ij->" Ml "mI (_jJI tjjIijo.al ^j^ I ' *l-«i«JI pjji:»- 1 ji^ LilUtA 
^ "' Jj ' '1-^'=-'^ (j-* t3-*'j ''-^l iJ"-^ (j^'iMiijI L^ J ^"i i"i I (_ylll SjLcjJI 7"j>jj 

(_yjJ^jaI<JI jLjIi-VI 4 Jj I nil I Sj^Jilll <JlljLl>-l (jjILsOjl «QjLJ J ' ^ ■-' ' IjlSLlk 

«Lj_3c_a '"'I -» A .--» |j-« Ct--^jj>- I L^^Lcl (j-« (^'3^' "'-"^J 1'^ ''" Lufcj • JJ ' "^11 
(ji ■^ 1-^ I « " 1 1 ^^-j^ ^i< , ^ , ^ ^."1 1 1 »1 <iUII (j-o 3J3 jjIjJj I L^Lbj^j ((dUJ-uill)) 
(j-a 3jL>-ljj jJjj_JujlII (JJ-2JI vlJU^-liu i_t2j| *ljl (tt^Ji i«_uiJ>JI tijjjlj . uLt>-| 
(jj^l »l <i\c jjjMil (jl" Ml ij I Tcj-i^lj .jSjjjiLj jaLiJI TtJju (_j^ CjljjjcUl jJai-l 
SjjJajJI ijjjiajij i7-La_LnJlij_Li>-l (_^l ^Luj^jallll vJliljLjIli-VI cJljjj (2>:j^ mhII 
.SjjAjIII iJli Ljj" I m U J JaLjij'iil )«-J-«->- (_3^J Li>^' r"JL5 (.3-^ I j ' "■^' "^jj I II ill 
4j1 I iio'v. ^j_a^^Jo) p '^" 4jj.£^I tJJj^^j^_u «L»IxS_a CxjlS ^^^j_^l ' ^'^"*l ^j-\_>.j 

■ 3jj I iiill Sj^Jilll (2>c <— lij^ 

'^ J *J. (^j I ^ 1 1 (.3^L«^I aJl2Il!I (_y^ jiujIjSJI ^I j ' "I (ji (j-a («-^j-" i.7^3 
5j_Li- 3I (jLa i4 J J I II i II ^1 j • "I (j-a '^-y^ J-<iulj ^>^i (jj^ mhII (jj-^l i_^ 

lil (_y^i->- i3 J J < Mill LxiaJiJ 3-aL«JI 3yal ^",11 JaLjij'i/l (_yi J^' Sj ^ mi Cjjl->- 
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Aj_«_«JI f_j \ r .(2>J^_<iu_«JI (jj_SJI (_yi SjLljsJI sQji^j ^.^ ,UII joJjiJI I^jlSJ 

«USLliji5^aJI siuj-uill Cj^SjjI LjXLa i(j^Iujl jj^ VjiJ ijL>-jJkl JLjoiil 5Jl>-Ij 
IjLik jLsol (j_a (j'' " I'll 'jl o5>-*^ («-Ij •(IA^tH ^i>^ (.3-* 5j->-lj ^i>^ Lt^ 

(_^ 4 J I III it Ij j<U-iIjSJ| (j^J x_«J>Jlj (J^^l I J-lk jj''-- ' /tJcSjjfc ;J* ■-ij" ' " Jiiill 



^j I II t ^^hjj 1 11^ il ^jj_ajl i-liul JlJ jLLa ^_^^^jjlI1 jjU"!! ^ w .o t ClA_i:::e_j tdilj (k^UjjI 

I jl LLiI .5jj_^_LiaJI j<s_Lc j^jj <J-:!-*l J-j-^''-^ C3-* lJ^ '^iSj^-*^ '— ''ri-'^'i?-'' 
(<sJ .(_jJL1JLi ^I I II t (jl SjjijaiaJLi JLiV d-uiu^l d_L»iii!l (_y^ Ajiil,!.! I i o 1 1 n 
(j-o J^l jl ^^1 (_yiEJjLlII L&jjiaj (_);>. Ij^ (j-« 'iis-j-o 1^1 (_y3 CjLjialjpl (jSj 

IjL^ sQxisljjJI tij.^-^tl .^jjJaJil I ji^. .. I jl Ul ^^^ cUjIoLjj <ijjii3 (_yji '-^^J^»- 
J-jKLjiII JljJ^JI (_yjk j! i^Lal^ ti^i:^:^ lJJJI (oJjJI (oJLc (_^ Jlo^^JI oW^' (jj-* 
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.(jliail (>lSjJIj (_,lii<tl jVj'lMiVI (_y^ SjljJail,! 
ij__)-£iJL>. ^_^_ala_La ^Liujlj Ll^jJeJ ^^ '^^ *Lb Jijj?E_a CjLlusu^I ^jLs 1 JLA ^t-«J 
pj-iiaj-o (j-<_«jm Jij^jJI dJJi (_yJI \jJj^ jjlj ^^ jft jjl JT^^'^ ^J Cjr?-'^ ^ 

x_<u^>o 3jLajji 4j|^ I Ljjjji- f_^ cjI Jl>-3I ^^« ' .4jjLii-VI ajLlII L^Il^ u^ 
lA^lj^ (_>iiSJj ji^ i(j\jjjl (j-ujJj 5jl>-Ij SjLjtjji 1 1^« 1-^ (Jj^Lv jLjaJa n_jjj>-lj 

(jl SjLue-iJI S-iiaLj^l jsJLc (_, 1 r L^^Ual ,__)l3jijjiJi,l ,j^ (j njl \jJt f^ic 

j\ I j I J -i" . .. J 3_Lji^ljJI cjIj-jJkJI fjJ\ j-tijjj i^iLic. Sjjjo-j 4^ljji j-iL«J 

1 ,^^l ^ (Jj^ <ij LiJLSLa .<ij.S;uIaIl!l sLcislj^l (Jj^^ls ,jx. (_7^i^ "^J i L^JJ 



■ "^ ' ' '■ * 



"I • "'' La joSLjj'il ljJL«3j iCjLoJl2J,I jl CjI ol . nil oJijfc (_,-«-« Ij-cis^p^l •^1-1'' 
Ll<--^i-a (jl iCju^Jij (j^ ' aj , ^ 1 1 ^^^jal jTn nVI -^ j '1 1 ^ U , ,.lj i I j'^ /?^"J (j' 
.jjiLaJ^I (j^ijJI i_Jj-i-u L^jjIJlJ (ji Jj-a-" i nj <ijJLL2j Sjjjj-Lis (_5-4^ 
JVjCLjjVIj iSIajjiajJ,! 5J<iII ijJt, (jUUJI CjUJ (j^ Ijjj IJL^jdjljr^iLjjJlj 

JLa tiLI jj ij_iSLfllJI JKJlI ^ j^~\ JSLi i^^l (_y^ 4J Jjio V (^ jdl (Jj^oJI 

>Lt3 L^l jll^lj .^^JJ^JI Jiail Jj'tirill Ji^l (_yjk cljLjj^Ljpl (jl liajl^ 

.(jLuJMJ 4j.Sj2jJI 4JJI Sjjui 

Ijlj-jvlj x_ij/ji (^LaV LjJLZLo L^eHa (_}i«JI (Jj- i nj ((J^iA^I jJ^ j .^^al L^jj 
(JjvljJ,! (_y«Jj "ijjjj.:*!!!! SjjLii.'iil (»_ji«JI aJl2j (jSL! .SjLa-" . ria lIiIj^s-lI, LlIIjUo 

l_! JlS (jjalj^ (j^ ' '' ''' _' '(«-ljLiJI JJJlJsJI TT I rr M*^ ijoIjlII TLJJU jj^ sLfljLxJI 

U^ Lai 5 _, tj :;.^\lllj (JIaitil (jialj^ i-sLij^l Jo. Ijui i_Lu LJLp-lj 4_l3 
L^j-la aJl^ij d-fljJ-aJI (_pl I'^iU ^jj '-^" 1 1 jtjkLlil i_x^j" 1 n" Jiis CjLjj^u^I 
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(iUaJI ^nl^^l9 jglijuo qo i5_^^I cLJjaJI Sjgj 



IjLo (j-SL! ix_<jijl (j\^'\ 7t-j^ (2>c. ^Lciia iL^a^UJ, (J^j^ij lU .nti 



A J 1 ^ 11 LjLi-ii_3 [j-^ LaJ_j_4-i 4_L.^_La_La ^jjij-uoj (^^Jl-i-sO CjLtlu ■ J^ ■ ■■ * jj:>.l^ 
(_yi CjJLa_j Li^ iSLjia^ L&LLai- ' ^ .':.~C" ji 5 ^^^ , ,.ll \j j . 1 1 ^^ (_j^l jl2JI 

sLlJ Lv jj.4j (jjijijlal d-jjij-uk iJiJIjLoj . I j ' "I ' "i (_^i^ (J-<jjijj (jj^j^ j^ijJkl 

SjjJ 'K 1 11*^1 (_y3 i(_yxlLajJI J '^'\\ f_^ jjusji (_y3 1 ^ » I <^ j JlSj i(_yjj/jLjL^I (j I 'I'll 

i"ijjl£La jl d-uLoj Jaj^jjli (_gLj Jajj^ V (4 = 2 + 2) i Jaj^jjlij i—Sj^^ (_gl (_y3 
i4 I 2 : jj_oj_LI 5jjLja_a (jL«_a (_yJLc (j-\_2.flILa LLajLo 1 JjIj 1-<uIj j ' ' ^"' (Jj 
I " . 1 I 111 (jl jLSLlI (JilLlJ .(_jji3U^I I j^' " ' JjJl>- j^Llm^ n_gjl I n'tl i«_«J>JI 

1 QJlLa liJim (jjSj (jl ji^l (.7^^ f^l-Lisi ^j^iiu JoLa^ (JS-^ 

'5(_5j_5ill jJ,l L^ilj (-ojSLa iCjLjjisLjpl JU. Ijjt (jl^ lilj 

(jl (2>^ I'll » II (jj_2JI (_yi ■ l'^ ^ "■> LcSjjLa i(jl.xjj Aj^JulOi (_yji (jjSLi! 4jjllGI 
.Sj-i^L^ (jSj jaJ (jl iLLfljjiAj SJLjjtA Oj^' (.3-^ SjJijiaVI jj _■'-->"■ 
i(j-<.2jil -''■-"'*> I r- jjju^l (_yjk (jjjJljI^I 4.jjijLJji Ci^\S j-ia 1(3 J I II L<i-i3 Lol 

l__aj 4 j-^j Ij UiVlj 4 j^jjj "i I II 1*^1 i«(_jWjj (J-l2_l!I (_yjl_«^ ij-^ 

Thomas Acquinace (_,_Lj^'i/l Lo^ ,j^Jl2JI q] (_yl»- il o i»Jlju Laj I -i jl.a 
S<iJJI SjIjI 3>3 ui^ lS-J^' '-^ ■■(jT^ 3-*^ Sj'^a cqJjlJ;, j^ (1274 _ 1225) 

pj_<iJ?E_a (_JJt.5e_J (jl * j'-^"' ' " * ^ *=Ujl (jl L^-i-« ^M Mil «Lt_LiaJ Jj < >>"" cLjLvI st-L^D^^ 
(jj_i.2j_aj »1 <ilr J d A . ,.\l "a t«_i.4j>JI (jlS jLaS !(j\jjijLS Qji ^J^\ dLiiuX\ Ljljlj 
((dljx.'jl S^^'^l)) (_,'C I II "^j" I ii_0 'L»jlj (_}i^ *— ^JjL^J^ (j'-4^1 o'-^ (^^jL^ '(*'-5^J 
.SjJ_iI'°iVI 5-mji^ll i-jj>-^jij /oJIjlII (3-^ 'J^ '^' O' Cy iy^-^ (_,lr 
f»J-2-J (.3-*J lA-S-J-IIj <i-J_«-l^>JI tiJJj (_p 4_uJ^jjJI 7"J-l:aJ (jl LjJ_>-Ci (JimI"! 

3jjijLufc O'^J '03^' (_,lr jl (_yjLj3_uiII >L^I^I (_j Ir 4jJlj1^VI Sjj/JJ^JI j^;^-^".' 
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iJ^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

jjLSJil <1jj<JlJl^ <l2i»ILo 4K i~ia ijJLui ij$3 jsJj)) .(Jl JL>- (_p ijf^ (_Jl_(XJ luI^ 
jjl£JLl (_yl^ d.ajlaJLa ^jJul^VI iLlmJu^I Jl»j (ji (_jjL;LiLaJI (j-« O'^J •CT^'i)^!^' 

3 • " I ' j II «_a S-LjiaLj^l 3 , ,. I : j II j >l U" ^ 1 r i>J-J-C. (j_a J-J^I Jl^I «LJI 

L^-Lu 1-4-L^ «LS.(aiILa tJ^JsJ tji Jo^j_iaiJ (3 t fi ill ^LLJ cLjjJj_ud LaIj aI jLa cL«_« L^ 
3 1 I ri a (J^ Ui-^ o'j J^"^ I ''^^ J i(3_iji_(JI Cjbjiij (_,lr S-uij^ ^j^Kj 
(_Jj^'^l Ljl_Liii!l (j-« L^-la Lj-uj-u I jl I j-^l"." , ,.l (2>SL4J M^ L^l jj 5 1 <i"i I II a 
. 4 <il I iia i"i I iijlj 4-Litj-La 4j^Jkj LlulSj L^ial jTii nl ^^A-al ^ <lj'^ t L^ /nl 1 nU 

I u J ~ , ,." I (JVjGjjiVI j^IjSj dj^u;l I JjLji^I (Jj^Jo (j^j iCjLajL2J,l ojui (j-* 
jjjjc^ I". I iijtj Theorem 3_ufcjj^ 4jj^Lj^I Sj^JaJJI .oLukj-Jkl jl iljlj^iajjl 
<»'' j -J .(JliLa.<rtU (_,lr tLb CjUjjIj I jjl-' (j-*>^ "'^ ' 3 ^ jj U ^ theory Sj^JaJ 
sl_LJ (J-iCiS-j _ CjLLifcjjJklj ^ J i^ U i 1 1 JlcIj^Ij oLajL^il _ Sj^OJI juLis[lxl\ 

, 'J^)J ' ^ 1 1 (J) I n 'I I 

j_La (2)->^>. i3_iSLJI (J III ii'^l alXJt (_yj-uji J^ J t-^ ■ "J I (Jj'^l (tti«-l.l (j^ J-^l>!lj 

(>ulj^ (j5-*j) (*>'-*J' J^ ^^j'lMill t?jLJ.I (>u «3_uI!lII dj^LLLaill)) «liLj^ (_y^ 

liJLiLllj _ ^^al Till aJlCj _ « i)) (_yji « I)) (_gi Sj^^JI (j^l^ :3j I iiL-u'^l J '^■^11 
(j^j (tijJLj i-SjJa V (_gl ' l'^ I "J V « l» V Lalj « I » Lai »^ Mill (jl (_gl p^jJi,l 
Vjl ^jJt, CjLoIsLjpLi Sj-aUJI il^jLdlj .SJo. (_yk: jsi^: JSL! Sj-oLiJI CjjLdl 
L^l JLi <^.xjua\^ Ijl i^a (_7-i^J CjLu^Juil Luuj i4 lot" I II 1,1 ^jjijxij CjL^j^jtliJI 
Cm oI I nil QIuj i(jLiij_i(_jJI <!>■ L>- ^^jju LaLula -' j ■-' j jj-a (JS JiJl^ 4^jL»^ Jjuj 
d-ja-ualj (JJ-S^ V Ji^J njLijjJI (<iJ-2jJ (<sJj(JI (jjujijj j_^ I 3^^** J 'I 1^"' (_^l 

(_yi^ fj-LMJ^ j'^ ■ "ji (jlS (jjj I nil J-i^ (J-lLallJI I J-^JJ . JjtJ L<l-l3 TC-UalO L^-cSLI 
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I J-jv i-L iia_ij L^lu (_yiLiiI,l JajjJI ; <Jt\ jjk La (JjlS 4_cS1I i4_ilr 5-fljl i nil 

• llf\ 'l I rill (j-« tlr^l lj'>^ (_yl3l jTli iiVI (_jjl3U^I ■^ j ' 1 1 1 ,_JjCbeJ VliLo ^iiJV 

i_il III -»Jlj 2 ••■ ' ' j II : ajuus-C f_^ 3_3jijj(J,l Cj Ltib lj_>J I J^ (j^Jjl'^l TtJ^ 
I ■!"> J ■'■■'' 4jMj (_5-1| -" ' "''''J J-*J (((Jjj^al » 4_iLS L^ JjIj i jl Jx. al Sj^Jiuj 
jjlSj . Sjj'iiiiU 4-m^ti^ll ^LalSHa I ^ • ■■' JS i"il L^-La (_jjj2l 4" mil i *" i^'^ jl 
dJ (j-ujj La i(_yji cLLiiill '■iJ;JJ^ (j-o Cjujj^ju )«-i^J J-A (jj^JLtisI aIjlS La Jji 

I jLLSJI J tj "' ' '■^'^ ?cJ1 , , . ^ysj^ J-i^ U-T^ I U -L 1 1 J i-Qjjo. «U ^j_u_jjj ^l^^^t 

(_p jJlj-3 (_yi sL^jj-LaJ,! CjLaj^jdlll i_2^LjtJ i Laj^jiJ (j^j^JJ d-ijtAitJ ijj'^' 

i—illiSLlI S^jio (_y3 (jjjjlJSI » i^j 1 1 '''. J • 3-jJLlII 3-iJiJi:>JI (_jI<SL!I ,j-o <— iLj^ 

i—tlS (_y^ 4.>-j^>Ja^ oLuiJa i_2^LjtJ sLufcJj Sjji^ (.y^l Jj-i^^l Qja Jj'^l 
tjujl I n" a tiJOj ^jujl I II U jjljl Jiillj i4jjj>- (j-a J-p'' ij^' -l-W^ (j-* 'l£>^' 
^ft_i_uj jj-^^-^ *(Jt^^ (j-* *^' ol I iia jj_u_iiJe_J ^jjjJLjI^l d)LajL.fl^ d^ l < C olj . 7cJ K , , 
i> Jlj* (j-aj ...» 1 Ml t (Jj-la (^ I (_yJ| i> JlA (jSLxJJ (j^HLaij (_g I (j-u pjS" i na Jai- 
dJiu^Jij (_5i^ (jLij^l iXk}\ CjI oI I iillj CjLukjLoJIj CjLflj^jilII (_gi CjLajL2Ji,l 
.t_!LjcX.VIj jL^VI JaLLa l<j<J0> LlxJl^ ^Jjl\ SJjlII 
(j-aaiJI 4 ol I iia jj-Aj <ixjtAL>JI 4 ol I iitl (jjs (JSl Mill CjjI u^i Li^j 
: jl iljCLal 1 1 j " jjLl2I1L V (jujljliil (jLLaiKJI ; Lkjjj^ , U , ,. lij i^j'ujljiil 

^_^ _ /cILi^Jl ^ ^j I ii'^JIj ^_^_i_u^LiJl jj-iJJl j^ '^ * p ^ '^ * (j-*J - 0_!)1 '^W>^^ i^JLlIi 
I j" _"' ' <iJufcjj^ 4j^.iu (j^Sj (jl (3^1«-i L^Li 'I ^"^ VI jisjfcjjljj i4 ol I iia L^jS 

I L^LjjI ^^ jcvi 7tja-b fsJj n^jji.'^l uiiLiLiJiJi,l aI JlJ-"ii iiLi L^LjjI l^jLai i 

'OJ 'T' ' '^ '^ ■ ' " U ^J-<^ gl"iol I III ^ /; I >> * * 
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I j I •"■ "*> (j-^ '-r'J-*-' 5>-^i-^' (j-uilj^l (jl (Jjiil (35>-«-i 3-aLc «Lflj^j 

_^_Lji r-L^-Lo J-Aj (— aL>JI (jLajjVI (j\juus[jjM aLoI (3^ («^ 'c^-'j'^' 4jLiji! 

. I j • "'^'^ jl I j .>.j^i i_j jS <-^l-pl (3:0°^ O^ '>uuus2i\ i^J^us <^i-^\ (_^^J^ ' C^:^^ 

(jLS i(jLj_ilij (jujIjUl,! (jLLiiJI : sLjjiiiJI i_! jiS jl LLai- Q^jj^u_>JI I'.j'tl 

3.aLJi,I dJJj (_5l 1 1 JlIoI U^ (jLj-SibV I -1 j"'l 3JjL1II 3_uiiill 3^-^ LjLuI I jui 
(jl lj_L^j.ILal i(j\jjl^im sLaHJI (jlSLol (_gl I L^jjiSLc Ijj^^pjij (_7SLIj 

(_jj| d-tit^LiJI 4 ol I riU CjjI Lui (j-oj .(_gJ-Ll3l j-i^ iS\ ' j" ' 'I a J-i^ tzIs-uAI 
(Jj i4ji ol I ri<i_i /n 1 1 ri'i ^La '. j~i I ri a jtiajjiJI (jl (__)l3^IliajV L^l tijJ^*- (j-o (jjjJLiifll 

G. Saccheri (_gj_j ■"■■ <^ ■■■ j oVjij_o. (_, ILLajVI /oJI i<JI (jl— ^j 

a_<J_cJll Jl^ o^L^l ^LlSJI ^ ^L^l o^^ JJ^' jJa ( 1 733 _ 1 667) 

(j_a cLj^^—ud L«_a J cLj_fl_jLj_u » j t^ "^ (jl— *i * l_3Jl^1 t ■ '^ * ^ «USJ i4_iaLAL>J1 

(j^ ( 1 777 . 1 728 ) J.H. Lambert Cjjj^V (jUjj ^U'^l «U. (<u . (Ji^joIsljjJI 

LAllL^e_a Lj^Uj yiS i"i AjiielLjil (_gjj i'?iSL-u jJLi^l jj^ Vii r"i i_2jj(J (jl (JJJ 

(jl Lolj 5jL>- (j^Si (jl Lol djLjIjJIj <ijijl^ L^J-a cj^ij I Wjj ^tD ' 'W ' ^ Lcjj 

(j^ jl-*- >-<" - 4^J-J-o"^ I jj" jL>- J-flS SjLsJI Lol . <ij>.j.Ala jl 4^L£ L)3^ 
(jjjJ_i_Lal "J <il ina (^l£i 4^LaJI 4jjljJI "tjjiaj^ (jl (j^JJ - (_gjj I'liSLm <iiia 
Cjj_j_o2 (j-Sjj ^ -^ J ■-''II SjjIjJI d-Liiaji _ (_gjj i"nS\-uj (Jjta 1 <i 1 1 a _ (jiaa-Jij 
lia^IaiJI Lli^L^ La lil .5^ ^\^, „ ^\c VI jjialu (jl (jSL<uV L^l (j-L±3 jlj 
_ lj-^ — Cjj_j_aV (jLSLa . 4_4_L.2lLtuJl, I ■ '^j U -^ 1 1 jjJlJ Sj-jJJ^ SjjIjJ 4_LJbc_Lll 

(_y^Ljj ' ^ .':.~<l 1824 aLl!I (_gl JaJl^ SLsj ,j^ LaLc ^j i~nr (_yJI^;v Jjtjj 

;_£3l_pJI S-uijij (jl (I860 _ 1802) J. Bolyait (_5LjJj_i (jj^ jji ^Li iSj-=^ 

4 qlina L^ij%^ (J^v Ij t I j '"* I jj" CT^l^^ 4.x^ JlJu& >>ji'?i'^ t Ujj^pla Ij ,^:^ l"i I rijl 
«LLa_^ (j_a (j\Jt_a /c-t^ILtuJ, Jl>.1j j'^-a (j-a ^>^l t-ilLLA (jl «UjL^l (_^_A i5jLjjL>. 
7-JJ^^ Cj«I^ Jl^ SjJLJ^I^I 5-mJ i^ll Sj^^ls Llxjl^ Ijj^^l I jUfc (_7^J .3-UJl-a 
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<£il (Jj ;(I855 . 1777) K.F. Gauss o-'jW Jj^ J^' lt^UVI ^UJI (>i.i ^ 

ijJLj^ SJi^ij (J-ujJj (j-« OJ-^*-^' tiJim uljlj f-J-*:a-0 (JjjLl2J iJllVjLa^ aL^ 
(_,lr J . ^". a I J itUI or i j At "m /<Jj i (J^l£[lLo J^ mi (_^I ^jlSLsl i . . n'sj /oJ 4JI Jloj 

(_yJI jJlSLs jJL^I J-j-oi cj-'-^l" " Jj '^„' LaIji^I (_5-3 "-T^j .3j^L>JI (JjLjijJI 

djJ/JLl^l (jl I Jijfc (_jJjLAJ . (((Jlj-liuoJI (J ii < I Ij (j;j_JuaJI (Ji»Ju lilti Jjt"imi_i 

jaJLc i_^ 2j^ CjuI JiJ juhi£L x-ijiLlII (jj-ill (j-a (Jj^l tiJiiJI Jl^^ I Ji£La 
(_jjjijjj| joJLlII »_a SjJLlial ^Ul 'LlmlXI^ (_3-<-«iJ J-^iij . Jj_5 JL>-Ij (Jlj->- (J^'e-a 

i(jjjLvj i^^LjJj-J jj-aUIl 1(1 856 . 1792) (_,<,, irtj^riL^ cH^-i-" lS'^J^ 
.3jj,j_^| i[^jLu5 J^jv cGI^I juo _ (j'j^ - '*^i-«-«L=^ ur^ 1829 aUJI jj;»j j23 

<i-LjijLJ (__)iaL^jJJ l3_jjL_Lial V 'LlmJJ^ (J^l£JLo (_yja.^J^ (_p2J.^ (Jji \jJt (jlSj 

7c_ta_<jJI (jl (_)2aj"iiijt (1866 _ 1826) E. Riemaun o'-*-'J c?-^'-'^'^' *'-=^ f^ 

«LU3j)j_iLa <— )j^ «U^j_il3 ^j_ajJj i^^j?E_«_a ^'^^ ^Lb ^^^)iaje_a jj-uJljIsI «UL£ La ^jlj 

!oL-.VI J^ -iill ^ 

lilli x_aj 'L^j" '"^^ I j^U . ..1 ^jJjftVl 5-<-uJ ijjtl (jLiiaSLij ii_!jL>J.I I j^U . ... 
(_yl«J,ij (j I n" a jaliaj (_yji L*Jlj i(_yii-l J (__>iiaL(j (_gi (_yl^ (_gj U M V I (j i a JSLs 
(Jjj_>ij cIjVjIjla (Jj^jJa 0^3 , ^ ^ . ..". ^ (JjjJljIsI <ix.oJaji 4j tJjSij (_gJJI 4_tuAj 

3_<jjjLl<fc (_y3 3 _;■>■« J5 (jl Jl^Ijj Cayley (_yJjl^j Klein (j-d^ t2xjj| i3 jmLLa 

<ljj<jLJ_ii (_yi 4iJu LojijJaLijj i(jLxjj 4.x.oJaji (_y3 dj^.'^a LijJaLij (jjjjijlal 
(jl iii'i^l liLuLifc (j^ (_gi (_y3 3I ' ' "'I (^'■''^ J' (Jii-3-<iJ (jl^ I jLs '^C . ...;^ .':."! .j I 
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iCjj-jJ-Lji Jl_l^Ij J J ^j Lji^j .3_jJlJ_l£|^LII ■"'! • " I ' j II i> JLjfc j^^li 1^0 it I 

<L>-uJLl^Ij ^J'^J.'^"'!^ '— ''-:!-'^^:0~'W ^^^-^1 '1^1-'-^ ^'-^ J-ri^ <:Q2c^l iJllLuIaU^I 
Lai ,«l_i^L>- d-u^uj t3_>*^ PW^' "'^ ^! ^ - "^ J .' "^ ; ' -^"' V L^l ld_uuj_LiII 
3j-^jljl-^"'l CjLujiILa (_gLi LS^Ual ^j^ ^^-3 L^li JL»- jj^ SlbtoJI iJliLuiolj^l 

djLojjj^ll j>JLjfc(jLi/<i£!jJI SjIjlJI (_y^(>_iSljjj^KiI(jSLa!iiilJd.4jj3^ji_^l_ 



A "i I II Jl-LA (ji IJljI ' ''"*_' (oJ ^ ' "■^' ^^ . ...^j ."."I ijtj , Ljjjj_c^ L . U a l_;''j^j 

(_yi j ^ ^ " "' 4JLi \l ^".^ VI ^1 (Jj.4J ij\^ (j-uSLtJLi (Jj i/<JL«JI I n ,^' cjI JJLi 
jj;l^~ll SjJljIsI^IJI Sjjijj^II SuLila tr^jib (jl JjL^ o^jW o' Lj^i LuSLIj 

(j-C CjI Ml t i>j_j.cj (jjjjL^ 'j j-^ (Jjiaiijj .(_yJU^_uiJI (oJLtJI uJ^ (_yjJ^-5clLll 
SttlLuiJLLib L^IuLa t(_^uj_ulll ^btJl tLcM^uJt A Is i"i a BjjLlIXI CjLuiJlJl^I ^JU& 
jJaJu (j? '• J-*J ^-'^ W^'j^l W-"-" l£>2JI r'j-JJ.I jjl^ 'ijjl-* Cj-'! '-*-* lS-^I -^J 
L^l (_,— Lc 2 (_yjLj^_LjiJl joJL«Jlj (_yj-ujLjL^I (j I "ill (j^ j 'I u"ll SjLijtA (_yJI 
^ .J .^^^tl ^1 ij^2j 2i 1 (_^jjtj_Li3 icJujjtJ 4JL(.iLA (Jj i«Lj_»jj.j>o «Lki>.^La 4jL(.iLA 
(jl i_j^ljJI l_<sjl nJLJjl I ii"ia JjiAlu Lui i(j-<-illlJe-a (j^l£La f_^ (j\^jjus^\ 
(JliLij_>_«JL!l (j-a pJ-iJI Ij^ (_j I iijij . (j-uji I iTia ^j'' .'J''^" I •1 Jji ' "' LiJl (Jj-2j 

IjjIjl>.I (jjSi jt ilajp(_yjij Co-Ordinative Definitions 4jjIjl».VI vIjLjj^juJLi 

JJ.j>o LdJjUj n_gjl I iTiU (J^IaJI JJ ' ^"' (j^j ' _ •! '^11 i_xjjiaiIlS pjjlaj^ (j^j 

jsJLjlJI 3 • •■ I '' j ' 3_2_LjLm LjLjiiflJI (jLa I jui (_,lr n_gjL<jilll JjIaJI ^ j j ■-' " 

I JLs (JjLLaHil (_yjlj.»-l (—fljjjij ^«-i^J JJLJ VI (_yJJLA L^J L)3^ ^ 'ct^HOt!^' 



910 



I.I ri-re^ I jj"" g- 1 ' ^"' (_ylll ^JtilLLlJlj 1 1 j'lj -1 .>. ^ < 
4_-4_^_a 4j_ujjua jjjjL_u) ^_A (^L^ (JS-iHiJ ^_^l^jj>- Jil ^j-u-u^HJl Iju^ ^1 jjj>ijlj 

2 _'l j "' (_y^ LaJlJ-C ' ^ aj" ' . .. /<si»JI SjLoiis (_y3 (_yjlj'^l oLsoVI (jjjjijua (j^ 

«Lj_SJa_m Sjjij-uaJI Jl^ i4_«_o Jjt" i ii_i (Jj i4jla J^-y ''■'^ i_P i(4jjl Jl^vVI 

3 ■" ' ' j 1 1 S-jJj'i^l S-i-aU-JI Jljlj /s-Ls ii^gjijiaVI (jj/Lj/'i^l ijic L^lolal ^ 

3I i.i"t'!i/l o'-^l 5-jJ jfil^UI i^jLjjjLi^JI *LLi tcj^jIj . L4J Uliiia ijjLjia^l 
iJj_oj.j>- L^l . Luj<Jl>- AJJtj^ 3^^ Cj-i\S (jyjJI (jjjJLtial lIiI ol I III (_gjjj-ajJI 

iAjX-JLX.1^ ^jJijiSVI 5-mJ i^ll IjLiLs iSjjIjjiaJI 3 lil^ (j^ Sjjjft*^! 5-mJ i^ll 

d-LJ-Lflj 4jjLl>-I S^jjla jI ^" •"■! 3JjLa^ (_y3 (_gl I ^_yj>.jjj; <i"i I n iVl L^JjjG 

Suj-lIsVI 3_LxbLpl 3jklj>JI (_>itJ (_y^ j^'^' jLu^l j-cb^^ i/oJL«JI ^jic 

I JUfc J J "n J (j-> "1 Ml ijl (jLjJ . '^-S Ll's-' lS'-*-'' 03^' <ijji JLuk (_gl id_UU^_uiJI 
^ U"lf» '.djLjvi i«LSjLiII gpj ^ Ml I _ij I II (j^ OjJj 3JLjj< (j'i:''-^ ''^'jW^! -" '-^^ ' 

3_i_Ljj_i_iJ I 3_jjlj_L^I (j-« IjJo" I III tlT^-a- (j-\j'Cjiii^i£lll q] \lijt (_yl«j 51^1 
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ijfjj I'^ull tjj-^l i_ajLJaA C7^ '—''Ti-^HL?-'' M'-^J '■M-^ '^!-|^ '^^^'-J o-^J 

l_5-ta_iJil j-i^ i_a^iitj _ uij (jJJ^' •■^•^^^33 l_H-"J ?-* «LL2iajJi,l djlou^l SjJJ 

. JjLu JJ (_yl^ JJlaJI ^ J j ■^ " (_yJI C_ll I ri-^JI joi^ JjJ i'lxjj^ Jj (_5i^ C_ll I ri'>Jl 

O^ jJJij (J-i-oj (_)-«-»- (^ JJI j^al ij-tjj JJl^jJ JLj (ji^ (jiaiil (_yJI JJljiJI Jjj 

cuLljVI ,_^ :<rjLajj_o V 4j>11i 4j£ Tjl^J 1913 _ 1910 j»IjlII ((iIjLi^IjjJI 

Jal 1 M ( 111 JJ-* L$3-*>^' jj-*jjClJ1 ^ '-^ ' "Ij * LiS_4-i ' 1^ '^'^ L^-i-aj 4jJ-j1jlJ1j ^^ -^ ' ' ' j 
(JjUHjl I Juij I L&jjjiLi <iajtjjl iJliLjjiau^l joJ I Lijjj/Li (_gjjj^l |_ji5JJil Ji^lj^ 
Ijl ' ^a i jIaJll Jila L^Jlo L^jl Cjjj! j^aJll (_yJI L&Jij |_^ JJI SjisLjpJ (_yLLLalII 

<IjLajL.H_aj i£|_Lj_«_a CjLajL.S_a (J.C (\)-J3 (_yjJl 3_^Jj '^^ /jjQill jl ^" ".I VI 

iJj^Lv . ~»\l j.^^l L^Jl I JVjGjj/^ j^Ij^ VI i'l I rijl LijjjiLi SibtJI SjiaLpI 

(Jjjtj.uiJ dllJLl i4jJI 3^L^I VjiJjjxI Sjjj^ |_^(jSLI i(_yJLlII <ij|j jjkaJLall 

dilioLjjjl VI (JiLflj V L^JV 'LlJLlSj L^I ii_jjjiSiLI u^jjCu (jIj i_!jiSjI (_>jjj (jl 
jUJVI (j^ I_>tH^ (J^ loLibLj^U S-jljlalll SjLjioIaJI ^ (JuiSLII I jijfcj 

^^_^2jl12 i«LinI^_U1 Sjjj-ciiJu d lA A" "»■ .^ ' " ' HA L<i_Lu i «LL>-^j_<u-i-u-jl (Jj ^^^j 'j'-^ *' 
JaJjJi (J_i^L>- '"'," J .^ -- I |__yiij:e_a L^V cdJij . 'ilje-LJe.i-a (JtJJljVI JjI (_yJI 
CjI ol I rillj lIiLlAJlJI J-AJ aJL2Ji,Li I ioli II liLa i L^j^jJa (j^ '^J.Siiill Sjj^^aiaJI 
.(_gJLLlSVI [jl iiill jlial (_y3 CjLlAjjJ,! ji oLj^Jiill J-Aj i(_yJLlILi /nl i n't q] t_t>-J 
.(j"A_«_a Jl>. ^_^I ^ ^ ^ U ' rt cLuLJ jj-« J^' <"< I iijt «Lj_uJl1^1 ^1 )t_ui:>j1 iJJj^l Jl^ 

ti . < HI Jl^Ij^ (_gl iCjL-LjijLjJI jjfc _ cjl-LibLj^l /oJLc I j''' "^I-Sjju La J^j 



919 



(iUaJI ^nl^^l9 jglijuo qo i5_^^I cLJjaJI Sjgj 



j>Jl^ 4 J » 1 1 1 ojLji (3-^'— i :> (.3-* ••• iSj '" "^^ 7' ' "^^J ^ U^'.tlj (Oji 



CJ LjLoIo I jlli L2ij (_j_Ll Jl^ (_j_<j/Jl.L^I (j I Mill (jl (j^jjlou^l ^^i . j3-^W^' 

/oJL«JI Jj->- CjIjI j r (_gl ^ -1 ' ^"" V i3x.jL3 ULj-o JiUj L^Jl .Conventions 

I* J ' ^ cJ-*-* Cr^^ lJ' (1h^-^J i«Li-ilJt_a «Uj^j-o ^j n < nt ^_^A^ »-1)j_lL>-1 t ^_^_iflJ^_ulJ I 
«GLu| .jU~..._. jjl^ La jjl (_jj:3Ljpl ' ^.':."<l I Jl^jj . ijJLiIal V j^J-i-3 SjJLjiflVI 

(jK lil)) cjLS^^-c. (_gl S-Liislj^l (»j3-^I tiil^^ic (j-« l-2-iJiJ tjjSLj (jl jJlju V 

.d-iLji^o «LSji>- Jj-5c-a L&jjjj «Llu3UjJI <i-ujSl^\ 
<l>-jjJiA L^i (_yji sU^jiill Sj-uiil dj-oLiJI tj' Ct^ (JlwjJil jJiill U^l (Jjvj 
' ^ - ' J \' 5"i-a- jll S-ljIsIj^I CjV^mi Jl-^" '-*-'i'J '^T!-'^^i>" CjVjLm JjJls- j_y^ 
JLS^ L«^ I . --» J . ^ -^ i4_l!LiIL>-I ^j^::LXua sLljIou^I «Luuj_ijill CjVjLtll jjLfl 
(_^,_Lc J_<CL«J 'Ltiisu^l uLuiill J I '^^ Lajialj <^i-J (_j:>Jlj .(IujIjSLII (oJLc 

LLxkiil ij'^'-*-^ l-*' ' I j^'""' iji-lj L^aljialj Lijjjbv (2nj ^jli-ljJI cjla^LtJI 

i(_yjvjLi. La (■^J-^ L^jS^Lc (_jlr jL^iJJlj^ _ ^j^^\ 'iu^Vjl\ (j-o - S^.'il^wjAtl 
i—S^iHi-lj .(jy «iUII CjLcjjiaj^i—a^Lli-l (_jJI )«^lj^^jj.<ClJI (jl .SjjiJLi ' ''^ .'"j " 
Cj Ix. joIs j^ J 1 4-u^^ i uj-Lilt I J <LlLlL>o <^.i^ u^ I : I i j^;!*^! dj^u:l | cLi^ L>J I 
j_yJLal_jJI joJL«JI (j-« *(_3-^ L^J^ CjI «il I iiaj CjLufcJUj JJLalu (ji (^J^lxjV «U^_LiJI 
sLj^_ljL!I I ii iij.a M J "J idiLixisUjjLl j_yiLaJ(Ji,l j<sJL«JI (_y3 i". i njlj i(_yjj^jaIlJI 
1 j'V \l . ^ 3"'^-'^ '— 'W^l Ct^! 3.^L>- (_y3 LajJ Jt-^" ■ ""a i3_ij^ljpl I j" 1 ■ " (_j^ 
djLtAbLjjjLl 4_yLi.ljJI jL^"^' (j^ ^J-'^W ' ^1"-^" 4l>L«JI j>JL&j . j2l^l (_yk: 
.•ixisUjJI (j^-S-U jaiLJjl » jl-^" • '■"' q\ j-jji-i ^ji^Ljj dUJ-uill (JioJ I jll . 

<:L%_lILi 4-43 (j-ujj <lj'^ iCjLuisUjJLI "^LLLljerJ I ^•^.'I'^ll CjI—jLjI <1j '"'^ l-^*-- 
(_p (jLJii i(__)^ljjcVI (j-* 3=-i2 («-I l-^t^ I j ' '" 'V 1 "' "J "iJLol J CxJiS i4_LfliiJLa 
.)«_j.«.>JI I jj'^ (JjLuaj jjl ' • « ' ^j I i_aljJa2l 4j^I^P^ lSJ-!^ <ljjii3 
<i_j^ ijij~ ,~,n I ,_)l3l^p^l «lijL2j (jlajilj SjIsLj^I ^j-u Jixa-jlJI I ji^S 
«L?ej>J1 4j:t_uJ ^_^ JljJl>. *^_^-*^ 4-^3 jj-ajJ '^Lit ^ljj_a ^j j j j^jjeHj I J ^j^-U^Lojul 
^^j^-SjjI jj-* lJ5^^ i>^j_i-uLj 3 U ' t la .uljLajL^I ^_^ LL^-LialLa i^j^ («-l - ^ ^ ^ '-^ ' 1 1 
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(JjjiAj CjLj-uoU^^ ^ hI's-''(|1 ^^^'-^'11 jcjl^l t^js^] SjLuLJ i 4_LflI:i_La j^^^iaj;t_a 

\jjt> q] julL . Cj[ju^[jj2\ f_^ tlj^^Li 4jjL». j_^j Novelty SojsJI juu-aiu ^^^ 

jjL4_t_ILj_ul ^j-i-o ^j-SLj ^t jJljlj2i _ ^j■^_A^S jj_ujjj_a Ljj_Aie_i L<iS _ (^^l^^H^ 2(1 
SljIbtA S-iIal ji" I iiVI 3jaj>JI 4:ajIlJ Jji : J I I n't (j-L». 4jjju i_g JJI L<i3 iJiLflJ^U 
(jl Jji (><.>- «LuiiiJ «LujlJ La (_yi«JV x-ilaJLj Lljl S CjLaji2ll (_y3 Containing 

logical (»jj-LII 1^1 (_yiLiJi,l ^ 1 .>>"tl j^jjjLA jjk SjjEjiiillj cjLojLflJ,! (j^j sljH^-VI 
SjjIjJl isjufc ^ . aJl2II ,2>c Sjj^j-uaJLj AJjj (_yJLlII ijj>-^ i^j-II limplication 
CjLaJ_2Ji,l i_^ d •, ^ , >." ^ uLiia^ ^1 ^ ' ^ ■-' J Jal ji'ii iiVI ^Li dJ i no'ill -^ _■ ' ^j 

LijLLisl^^Il^l (_y3 ^ ' 1 . >." 1 I IjjQill JSj (_y^J (.3-^ 1 i I ril (j^5=-lj iLoLxJ Lajlolj 

i—sL—JoHSI (jl 3 jsJj (j oj i<i_i_iLtujVI 5j_iiJI (_y3 d_LijiLjiI djLalj ojuij I 

(j^ I'^-a- jll (j-o I <Milj l^LLaj (JJljIiJ q] i-;^-^ , i - < I 'j^,^,wA\ ijjjj .-<! , ,.lj \j 
.aJLaliji^ CjIJUoV VLa^ uljLuisLjpl Jl^""a / ^ 3.aji.JI 
juVI (j-« - '>-i^ '— "^tP tlAJ*?^ "—^J-^ lS'-^' —iIol^^Il^VI I Jui (J!Lo (jl jjjjj 
^ 1-^ ' 1 ' J 1-^ '"■ jLkij'^ 1 LLmJj 1 JLA (j_a ■ i < ^ l '^■"j tj - jU , ,.jl j^^la_La 1 J-^'^ C7-^' 
I jui i-jJ^soi i_g JJIj AjLill J '^■-'11 (_y^ M J . ^ A" ojj^ I ^aj", •, , ,. (_gjj| i±uJl:>JI 
« I » (_yjk « l» <ljjiaill (_yl>- "iJi i-iSjJ3 iCjLjiauyLI jajIiuiJI (_,ljl-a-"ll (—iuiuSLII 
(JljJ (J-'-'iJ (_y^ I JlSjfc CjjIS JLS^ . sLuiJLi i"m rijlj <ilj!Lo iLajjj (jj^ (jl (jS^ 
djLa^i^ ljJa_Lo (jjajj,! IjUfc / * J-"J 'Lj-i^J lJJJI 3-Jjlj-SllJI 3 I '^ II 

.-iM ,^-» ^Vl |-, I imI Laj.x^Li CjLuiau^l (jLi /njl i n'tl *_;1-^" ■ "' I JkSj^ iCjVjIjl^ 

j_j.c (_Jj^l 4_«J <1jij (Jji_lIj h _. I ri-r*^ 4j(Jj Siji (__)iija^ dj^oLj^l (jl 
S^^IjJLIj "llal I iijllj (JL^SJI Ijui i_p-<lJ I Q^J\ jJtljla • ^ ' ^" (jl (jSlxJ 'LusUjil 
lj\j\^ Qji I ^'^ ' Jju iJajlS (_j^i^»-J (j^is^i^l JlJLo Cj Ljjia u^ I CjjISi . 4^jJlj 

...((J»jl ((^^)) y\ ((^yj>} jJlj*^ cr-^*-^ ^ 3-^J L^' tjii^l j! J jt"a j_^^ (_^^;1jhj function dJIjJI (4=!^) 

Vju y i^^J jjUjI dijiyill dijl^ I 1^ ■^ 4^jL-o LjL^ j_^| Lulj J^^fcJJ j_^l JljjJI j_^ 3 I ,^11 JljJ 
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(j_a j>Jlj<_i (jl (_, < J ij (_gJLll « ISjjLijj La LuSLijJi) I i j il"Sj JL^Iuljj iJ-"J (*-* 
Cjljjjuaillj JL>.m (jiuu '"''^'' ^1 -^11 ^»j_il^ ' ^jj ,':..tl ^^j ^11 -^jjl j^l pti «ll 
jjj_2JI (JljJa (J-la-3 ""'' "^ J '' '"j Cj^LjJljLIJ i_jjI^j>JI ^^« ■ ' " ■ « ■ ^ -^ j i4_i^ 
jjLS . L«_a ^ ^ J . ^ -^ J "jl '^ ■! Jj-^jcj Ij^LalLoj ^LcLs (jVI (_jIL>-j (jj^ '''"^^ 
jiiSl L4JJ iSj^iai-j 4jjJL>- ^>^i (jJ^ mhII (jj-ill (_5-3 (Ji«JI J^^^ tj^ 1>tH^ 
Godel. K. (J-5>»- "-^JJ^ ?r>*" ' ' ^-^ ' (^l-«-" (j^ • «LcuiiJ Jj-uj jjl^jj jj ' ^" LxjO 

Lu£[jjj (_y^ Ljjjj^ CjjJJ 4I1L3 j-ji: LjL2i3 J^^)) o'>^ ^^^ ( 1 978 _ 1 906) 

r 1 I iM IjLA JUlj jj-^' cH-^J O' 7^ J'''" '^ t((<d w^ CjIJ Cj La^Iia_La j lSLjjLi_jj La 
(ji (_5-Aj 1— iLjSLiI 'ijjjiLji'^l "ijvj^jJaal (Jjjju (_jJI ^^dJ La ;_J^ V 'LJI <Jlilj-u-u 

2 ijiJLljI (j-A-^v (_,_Li5Lj^l (j'A.SjJI ^L^j (j-o i-i>- lUu lyCuJtj^ i_^ ^"jj '^ 

jjjaj jaJLjLA (j^ '-^Jj'^ "iJ-^->^ 4j^Jiu» Jljuj i<ijj^u^l jj'-i-u-i'^l (_y3 VLuSi 

3 lii i lii i (ji^ j»>2j i5j>»^ (j-cuj i^^l (_y^ dji (_yk: -Cu^taJ ^^ J-5>=- (j-^J^ 
V Formula 3^Lu^ jl ^j'^-a Jl>-j3 j ^.^tl ^j-a I Jjj (_^I ^j.j.Ull jIjlc^I 
/tHJj^ . ujjj^ /«! I ii->Jl jl Cjjil 3JjL^ J-i^ lS' ' ^ J^'^ ' '^Hf^l ^J '-^hAI o^*-*-' 

(jl I II "tl l-lll-Jjl (lA-*^ ^ '^' (.3-^ LliJukjJ ct-'J' «LuQII (Jj^^ 4_ukjJ^ IjLA (j^ 

j-Sljj (_jjiall2j (jL^^^ (^''J-1' CjLjjVI .<tl>-lj (j-* O'-^J-ri lSJJ-'-^' (_3-ijijJI 

jIjl^^I 4 I I II 1 I II 1 joj^UI (_gjj_»-ii]l (j I II 'tl L^j f^^-'Hi "^ ^i>*>*" ^^''1 '^--- 
liLlJlI .(_gjjj^l (j"i''tl (_y3 Incompleteness VLu^l V (_yi»J I Jokj i3_L»;LiLaJI 
LbjjJLi L^ (j'^J .«(JL»jS|^UI 4jjJaj)) jojjiU 4jj^Jij jl (Jj^jv LlLijj^ i—Sjju 
3_jj_(fcj^ CjLfl_i-3 (Jjj^ Jaj" Mil Jl^ .(jj^ mhII Li>^' C7^ ^-'W^' '-^J^'-* 
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"Iji ol I ria tjj^ tjl I-4I0 I Luli I ^ . ..", ^j ^LftjSLo ojSLj (_7SLI (j I Mill (_y3 ^^jjvi 

.3_lSLjJ,I (»>^-fl-l L«jj/lj Ljla Lij^ 1934 aUJI Jji^^ f'^i i3-(SLuiiI Slila 
4^jjjLo 3jjl-^"' oLcj^La -.^.Q .^"t 1936 aUJI A.M. Turing jlJjjjj (jVT aLS^ 

TCJSO lII LL.i-L.t-lj a I (_5-3j .4_(SLlII ^ J j ■^ 1 X-Uj^l jJ^i^JV (_flJjJlJ (jiL«-l l4 Q I iiU 

J J III ->o f_^ OJJ-^h ( ' ^^^ - ' 903) J. Von Newmann (jLoj_lJ q^ u>^ 

31 Ml t Ll<_lLS LLA (j-OJ .4_LjLij_^ Jjlj.i aIJlJ-"ii iiU LlLLa /^JjjJJ LllLLpLo 

lSj.^1 IjLjk J^(_yJI lj.xla(_yibLjjJI (>^l jLj^Jl (jl^ J43 / jJ^^u^o^SLII 

.(JLciSl^LII (_y3 (Jji^^ cjjj£ 4jj.iij jjLj LoLxj 4_«jl3j (J'J^ j^-S_a 

LlljILlil l4j«lUII Ll>.^J«i"|i II iVI (_y3 (_JjJ>-i Cjjijib (_jji3UjJI (j-LajJI (3^>J 

jji t| I I r^ '»J. I J . 4 J J III i llj aILiIj^SLII (_yjj^ JlJLJ 1 (j < I <1 J JJljJ jI L^jl^jl 

CcSe-Li-oi (j^ mhII (jj-ill (_y^ - "^joUII 3.3jj(J,l SjjJaj (_gl _ joLlII Ll>-^j o"i i m tl 

^i-LMj-1 (jl (jVI LLlLcj ^ C J , ..MCll jaUl Ll>.^j 0" I II if (j^ LaLx-i ^ ■^ I" ■» " 

^^j_A LJt-L jv JJ-* ^Q-^ iiitll ^j.^1 ^_^ fdjul «Lfl.LuiiiJ «Laix, «LLiL;tS t L^j;t.A^La 

. ^jj I II a j-i^ (_, olr A Jl2j lIiVjjlI, 4.aLc 4jiil->. 

(jj.iJI 4^IjjIiU ' " ' ' j"j I ct-"^' 'JjoUII CjIjj5c_lI,I 3 'j '■^^ (_JjLa (jVI Tcuajl 

L^jajijj (_y3 5JiJ>^ 3ji». LixJl£La i4_Lo Jj'^' tfiJill (_y3 LojiS liJIjjj (jjj mhII 

t_gj Ml J II (Ji«JI '^ flirla (_y3j (oIaJI T'Jjlj (_7^ ' _ .^->-tl pjjlj i_jj-iii-l (j-« Jl«3j 
(_yjfc (Jj i(jj I II La 3>^ (oSl^pJ LllLaLcisI .ij-5=-o CjljjJcjJil iJjLA (2A-* (*-' • l-<fcj.jjiLj 
. JiJJl>- (JjjJaJ (Jjij '■■^^i}^ j' OJ>^ Sj^Ij joiaJI I J^l'' 3^j' (*^LcJlI (jiajjjj 
(jLmjVI I ^jj"-' i_,"'^^ '" JJ -^1--"' I ^ " ^_;_' • "'llj .•I'nlj'CII ^"jj" j' ;""* I j"^" 
J(( LuJLv)) l!iuJL>iJ| ^cIajI JLju ^ LaJuu «LLdLlujj .4jlj_uIj)J 4_u^j.j^ 4_LajL^ ^jU^j 
Jlju La ji <ij.flji>JI 3jI JL>Jlj (i(_,'\ji ii^iSJI (<sl«JI)) 7tiLij-ax-i i-^JJi-y T^-^-i^i ij^ 

fjJt (j^l Modern SAjjl^I *Lj)jiJI ij^jj-iiJI oj-lll (_y^ (_yji L^l SjIjljsJI 

.LlJj (jPJI ' I j "^ ' ^ J 'J 'LljJ.U-lIIj (oIuI^SLII iUJu^iij^J mhII tjj.^1 ^UJJ^ 

(«_i_ikLflJ, 4_i_i_L«JI (j^jSji ii^i£j| ' " ' ^ JJ ' ^"' (_7^ I JJ ' ■^ " SjjIlII I'lii i"iS Jiil 
i.lUa (_^j iSjuUI Sjl^aUJIj SllLUI 4i5>\ilJI .jLuVIj 4r:j.uJlj 4^LUJIj SliSLII 
, «GS^j.j^ jJji^Lfljj JJ Tillj pj 1 11"^ (_p cLcj_t.uj «_LiDj.a JljJlj^o ^_^ iLufcLuJLI 4^Jjl 
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5^J_J cLflJ-aJ (j^-AJ L7^ij-i^ («JL«J (O-AjJJ-aJ 4^IJlx^ '"•-» '^"'1 (JLlJvVI (_5i^ 

(_gj (jjijjj (Jj-aJ i-«Sj .SjIJlJI JLLo (jj£Lu (J rij I ri tj^ sLs-jJs i^JJI pj^>-<im 
j_y3 »_i^jJll SjJLjtA iJliLjjiSLj aj^^jLiSil L-J.XJ juju^] ^js>- (_p (jl Ij-ili Jiil)) 

LaLjj ' ^.^jtl I jufc JjiSiii^j .5t; — t J^ ^ (_y2j3j-ill ^UJI 3JUJ J^KJI 

(-sLSij^l L4JI ti^ptJ i»l I ritl (_y^ Vj ,_)l3j'^l (_y3 V lajUikjL^) Vj Sj-u^ I J'^^'^ 

(j-<_llj_Sj Jl—iisLiJI j-J-C ipl t r'lVlj SjjJI joJLc (j^ sLx-i^L^ Sjja^ (_3-^ («J 
lS_ulS_j_a L(jj^^.j^ ./dul^SJl d ( 111 J * '^ '' ^_^ i>Lu_a j^^^LoJiJ * <^^^ «LtSJ t^^^jui 
^jy-u^Aj [se-^jja r \ .^^ y I OJ^itjlj i^_^_LLS_jJl ^_^J^j_iJl JbjL?tjjl ^«_Aj ^j-* (^^'jJ^' 

i«U^j.IlJlj 4jl I n'rll CjIjJU sl^ILllj ^ILjaiJI ^_y:i\yji2\ j^^ sLxiiflJI J^-^ (j-* '^'^ 

j-j^'^l joJLjlJI (_5-I-C (j-JJ-J-i 3 Jj '-^ ' J .^".Ti Lx-Lu "IJLa hj-lLJuJjI 4jjJaj («j 
' 1 j * ' -- "^"j I j ' "■^' (j^lj^u ((»jjSjj£LJilj AJjSjj^Ul) Ljla (j\iL«JI jaSL^o 
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(_yjLo}JI <dj-al^ I "'^jLtjVl (_y£:LijJI \^lc ^jU-uiill Sj^JaJjl CjJijji J^il 

(_^Jl1Ij h-L!j" I'iiU (j.a:>JI 3_lj.j>o (_y3 .a J (j < 1, 1 Jlx».jJIj Jl>.I^I (_gjlxJi,l Lci,Lc. 
CJtljvj ."ilijiiJI «LaJI Luj/I^jvj «LiJtiajaiJI 4jjL«JI Ljjjji- LuLiil (_y3 <tjlljj 

^^^^^^ V <lj| 4 JJ I nil I I Tiolr /<u ■ LSlLs^ I 'J ^j l^j-f-^j 3^ I 'j ''J IJl^ I.I rTi'C"'^ 

(_yIi3->U jLi-Tj '(j^jVl (^,ii3.>U(_^l£Lo.^Laj jLLI 5.4!;^ .jjKlljijLajil 
J^j (_,:=jj<Jlj Jj-LaJI JMLiJ . aJ-uJI (_yIa:s.>U j^Tj tSjjlo.nll liJ^Ls'!^! 
(jLap'j 0^' J^^ iJjK^I (_y^ LjjJLa- lj.JJji3 djji.ull tl^jj>.f JLaJ . jLtj'i/l 

i«uSLuj<^iSLII _ (jjSLJI JJ ' ^"' SjjJiu (_gl _ Lta-jJj^jjSLJI i_^ Sjj-'j ''^^■^'^?^'j 

5jj.j>o f__^ Ajir I iiljJl 4-La-jJj <i"i I n iVI i^jLII (_y3 (J-*-*-" j-'W ^J^'-' U^^ 
.1. ij(jU "ijjiaUjJI ?uj_Li!l «lj/J «LuJjjJI I j" • ''^ (.7^'j n-dj" I'liU (jjijsJI 
1 j"l ''J • "J I j . alj ^ ^_j_LjLXJ - 3^jL«JI CjI jJI iji-j3 3_ij I II ill /sJLc (_y3 
(j-o (_,lr I i>-jj '■J^ jj-^'-'^ ,3.j ,UII SJjIjla (_y3 j_l«IL<i^ _ Jj^jH L^j^-»-lj 
*i_l£,j.A^j_a j^^L^l ^_^i^ Cj-aL^ t LaL^-l 4_bLt_a «L>.j^ ^jj>.2\-i Jl 1 4_i^ jjId jJk 1 
J J ,^"11 ^^^sc-u^] jjjjjljjJl jJ^LLd'^1 iJju^ p .>.^ cr^J * *L^3-*^3-J^'j fiLolLaJ,! i^^jLi 

. L&jjx. (_jjJI SjjUI SjJls-IjJI 3jfcLjj Ciij ui iilj i(j-\x. Jlju IjjI ojSLi! (_jSLulSLJl,l 

1 i"i I iiLa- L^ J < I'l" JLaLv L-Ajus i^jJLu L^JI (_7^ I jj°i JJ "'^^ 4lliil LbjLXJ 
i_ija_jj iSjLftJJ ^ J j ■-' 1 1 I Jlj* (_, Ir JiJijju ^jSLulSLJil i^i SjajLLa^ 3j I iiolll 
(jj_aJI (_y3 sUJ_LiII (_JjjLo -1 j ■^" (j-o (_yJj'2l JLsJI jj-ajej ^^1 \^V^ djijjcjk 
«U^ <Jl!jL>o tjLp (_gi (j-« 4_j£Lflji jLjful jjLp (_yJI S^m cJj:>o C-'-iP'- i(jJj-<iaJ<JI 

"J J J I iiillj j<ujlj£LII cjjjIjj iujjIiI Loj .jSijji (j-* pl< Mil L^l njjjjLvjjJI 

.3jSLujMSL!I tLj^r!-^' (jr^ 5-iUI J:;^ J:»^ 4jvlj^l cJ^J pit Mill Jjj>. 

Ski iCjLuioujJI jjl-^" ' ujjjij (j^jUl 4jj I iiillj j<siLilj£L!l 5jj3 Jl^so IjiSLik 

(_, 1 r Lj-oIj 1 "i J 1 '°i iS-fliUJtA CjLfllLilaj (J II I III (_,lr SjjLii-VI j^^IaJI LloL^I 

ljliy>J IJJ JJI SlrcjJI ijiLjjJI tUki ;_^ >Ll^ iSjUJJ ^jjixliJI J< ill Qi\ A JuJI |-|-r;j (S*) 
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_ I j ' J ilj aj ^ .j.Ult _ I ^ jjI'CI ^jjj .>.tlj I L^JLulj^ (J-l2jij lIi^jjj djLjLiLaJI 
(_, U tl x_«JL>J,l 1^ Jcvl ,2>SLj <J (_ylll Cj^LlII oJLji ... Jj-fllxJll jiLa^ (_yJI 

.(jJJ_JuJ<JI jj-ill (_y3 (siaJI Ll>.jJj <1~I I II llj (_jSLuj/^iSL! I (sijlJI Ll>-^jo"i I M tl 

(j£Uj 4_uliJI jjla iS-iSLojKjII Sll^I^JI Ijluj L^Jl^ j-uu (jr'j'i^l clu\£ I jlj 
«Qjl3j i_g jdl Indeterminism 4j.<CI»-^UI I Jlj^ (_gi i LoL^j ^^_;^'ll I j'"~ j-iju jjl 
Vj 3_i_<iIj>JI ^ .^ " V L^li Jo. ijJs: L^la 3_u.uiill Lol iljL^ ljl^->- (tCuljSLlI 

jj ,^" tl j_gl _ 4 J <i"n- U (_y0.^^iaj3l jUaVI ^ ''JJ ''"'.' ' " ■ ^ ■-''^" I j'*^! i Lfc JlSjj 
iLiiajl 5-ul I MiVlj 4j^joJI (»j1«JI Ojial (_y3 lIijLj i_gJJI - (jj^^ Lt^-tH^^^' 

.(_yJliLll Jj-aiJI (_^ Lblj [jiS 
'L>-\.j>- (_5-3j . •»■ .>» ' tij jjilll jJj^Ja (3-^ LSjkl^j.^ (_jSLuj/^iSL! I jsiaJI (jl£ 
tGl jiio'iiia JiiTii iilj tfjJJ i^Jl IJijII (^SLI .4_L<ii>JI IJlj^ (_y^ "'^J p'j ct^! 
I ^ t I ^j V 4jI oI I iia dtje-Li^a I .ijJLijtA (Jj^ia f_^\ (Jj^jj ^"'Ijj i^" I'lii miSIj 
(_, Ull aJl2jJI (j^ (_jlf '^1 3i».jJi,l I— il tj'ii iiV ojjLso L-L>-^ if_j oUII Jiitll 

.jjjj_<ij«JI (jj-^' I (j 1 1 <i J (.7^1 

K-jLlJjVIj (J II -»-^IL1Li 4jjjSl!l 3_L<iIl:>JI jLl^JI iJiJ^ LJ-'j'^' Jji«JI (_y^ 

4_*_aAj (j-^l Mii tl tJi^J .^qIaJI ^Lc ^cjtj ^_^_Li3jjiJI jJjLj:e_) IjLA ^1 ^^* ■ 'I jj_uaj 
ijj_jSLII (_y3 -5j-<JI "^t^aJj "^ "=1^1 "Jjti '~"^^ "J-a^'-'^ i3_L<iIl>-^ (2>:JJU:>J,I ^^j£. jj^ 
(Jlj_j V (jLSj — (j^ ' i"i 'J I UJ '' ' '^J (j'^-«^^ ULjjfu (j-UJU^_i3 J-J5J ijj^ > 1 11*^ 
(Jjij Lo 1 1 JL&j .jjLa^laJI JU^ I ''^j <ij.<Ci>-^U <ijia3j (_j.3 <ijlj _ JLaJ (J-**:? 

_ ijJI JiJl _ tjl J Mill (j-4»jLj>jjill 0'^ iSlo-oLLo Sj^SLs <jiiIjL«J 4jajjJ 'l5J>^ l5-^ 

sLjj—uill jUiJx-i ^Lui'ill (_jJI J Uill (_yl^ -1 j" ' "Ij ' ^1 JJ J-i-a IjJi^AJ (jJ JJI 
(JjL2j La jji^ <ijjiIl:>JI (j^ (_,IV"ill (_y^ ' 'I « 1^11 (j^ U^^l-^ "^ Ijjl^ SJjJloJI 
(JjIjI (j_« U"* " '"' "'J I 'LSjJ^^-^ o' '^Jri^ Ui-^^-^! ^j' -L>>^' '-"' • '-'■^ J-^'^' 
VI j>J_Lc. 3_j_4i:>JI (2>^ (oJj iSJljJloJI ^Lj^'jAII (_y3 4j.4ILs.5UI lj^j.ii (jJJJI 
(J^_»_fl_) ^^ '-^ ^ * 4_j_4.Il:>JI ^1 ^j^ dJLHi Vj . ^ ^ '^ "^ '"■ ."lit ^ " * rt fiULiota 
t^_^jj)j_u3 4_i^ L« (_p ^Lc ^_^ (^^)Ii_L«j 4_il i>^^jitj (j■^.>■ tjuoij J( 1 7c_j^ L?~^-3^J J ' " 
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djl x_^ljJI 13_L<iIL>JI (2>^ foJLc J-SljiJ Lajj IJLA Li-ajj (_yl»- ".(JjLS S-OJ 
Ll>._^j o" I ri tl (j-o Ct--vjja- I.4JSLI i«l^j^ 4_uia^ (_gl (2>c J-Sl JJ Lsilla [.^la J-Sl JJ 

j_o3l J_«_J (O-Ls 1 1 (j > a (_yjL4lII ,_>^^L>JI (J:>-I (j-a JlxjiHj "t^jji -5>4^ (_^l 
CjIjj_la (_jJI lIiJ mi III L^l I i li Mi'iS I JlSJ (_Jjj>-3Li (Jj L^Jo^ •— ''-pl (1>^ l}-?^ 

.S^lj j! 4jil^ 

sLuojj^l (_gjjl (Ji«JI JJJ-J (*_>2j (jl ^.cSLflj jL^jsJI IjL&j J,>.'aTj~j^ ,^jS J j ,". 
L J ^"' '"■■' L^'J-'' (J^Lill Jiitll i3_L4ll:>JI IjijI SjjjJMiil 'jQ^lji.o (_y3 ,jjj^V 

JjjusLflj JSLi SjjiljJI 41JU. ^'^''t La lil 2ii^ i^^l ^ oi^' 3JUtj J^l 

da j^ Mill (_p iLfljLs S^JLj (j-<_«_i (jl Jj-»-"i I 111, I (j^ (lA-'j .^.uJljJLI L^iaj^jjli 
(_gl (_yi ?(_gjj>- (_p 4£j.jvj «_il3j^ Jjj^LiaJ ^J-uJI (jSLxJ Vj i5jljj,l <ljjjjjl,l 
SjJL^ I'l tl " j "■> .i>j_<j<Lj Qi^' <lllc pjj *l^4!l (j-a 3x.La^ fj!s i^-Sjua ^ 1 1^ "' 
J I ^ ' ^ Ct-*^ ^3'Ti-*-*' *^-i-aL>. CiSe-u^l^ * Cj\juJiIiX\ i^j^^ CjUjSLI.I (J-* '^^-l'-^^ 
3j^L>JI ojui . (_yjlj3_lAll allajil 4i>.^l '"'Ijjl^'tl (_y3^jjjil ijijLill (»Ji^ (j-a 

iSystem Chaotic (_, m^LSLlI ,3 m ' ILj (_, <i mj (_gj j i'l^l j .^:.ll ji Sj_L<Ji,l 
ajl2jj . (_yjLj3_i_flJI mLc (j-a (jlSLa (J^ (_y^ 3_ul^ 3_i I iijjl£Lll (jl 1 n'l'^lj 

j_lJL1J (_JjLJkl SJl_ljij d-jjI^^Hil JiJ^I 'LlmIj^ '^J.^'J. '^'"'' JJ («^ J-'^J (_>"-3:^^^' 
4-uL^V SjiiS (j^j SJjLjjJil CjI^^L»JI (Jj<-flJ (OJtx^ajjj (oSljjj . I U^ , ,.i j 1 ,j (_jjjl 
(jl£Lal jji I jui (_,lr (_yIiAi!l Jliilj .3j^jJi,l /oiijJI (_y3 CjLJjSHIj (J.aljj(JI ^jja 
■ '-^ J -- 1 1 (^y^ ' _ • j" d-flj^Lcj (j-^j^l (^y^ 3J"^ 'T.' <— 2j-3^ <ijjilj.3 (j^ JajjJI 
"ijlJjSLiiJ (J iiSt-itl j»Uaj (_y3 5^j.3jJI j>j-A jIjI ^cJr i^ilj («^l>i i3i>i= (j^ lS-^'-^' 
(sl.xJLllj(_yib^iiJI (_j-L«j3j(ijj^l 3 <iK(_g^Jtill 4ii^l(_y3 Chaos (JjjjjKJI) .SJlaJI 

L<;_^_a Lc^-ua^-a (2^_Jj_Lj>.'^l (JjJlSjlII (_^ (_^l^_iiajl /cJ^ jl (jjj^lSJI TC-U-iDtj 

(j^ cdJi JjLJ JliJLalLi (J^ "iilsLLaj jj^jjIoLjjj (j^jjLj^_i3 4IbtJ (_y3 (_fljlS^ 

J 3<^ I olr cLl^Hjv 
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(iUaJI ^nl^^l9 jglijuo qo i5_^^I cLJjaJI Sjgfi 



(ji /<iILilj.SL!l I i"i Ir n_j^jjj^UI (_jjj<jjoLII (j I " 'tl I— a^Ljtjj 



JLujlII liaLo-VI (jl£j . 1 nil II Sjsjlse^ Cjlo^'i/I JSj CjJl^I liil j (jl (_yi»j V 

L2JLiLo LoLku <ilill (j-ujJ /<sJL«JI (jl Tcciajl Jl^s .(<sJL«JJ (J^l£L!l ■ ^i--jtl JlLo 

(jj_2JI LljvjJj <i"ii II il (_y^ Lijl^ i«_ijjjlj L^juiaj (JJ-j3 4jolr ^iJlj A^ilaJlj 
d_S_LLiA 4^JlJ LoLlm SjJjtA CjljL>-2l (_p (jj^ O^ 1 4 J o"i -a- 1 1 Llcj '(jj^ mhII 
,-^",^•,1 1 ^ ^"^M tl jjtA',1 1 ^"a J i.^tl ji J ,<ll ^a 5^,<.l r,l I L^Jjj^ Ljj (J^ (_y3 

^ j-»-" I II a tfljjji Vj I Ljj j^plo CjJl:>JI <J1!jJl>- Jju (<sJ . ^LcSLflja SjLc iJliVLiajvl 

(JJajj (d_Lijijjl£L!l) j3'-"-u-i3l I— ^^j" I iM (_j.<ilL>-^L!l joJIjlII .jsJLtJIj (sJjJI (»J^ 

i_i^LjiJ jLlal (_y^ (j-^ ii^ J n 1 <tl (j^ljiU ^jijL^j x_iiaje3 . V j ^ . ^ j Lxialllo 

CjjL^tJ L_aj_i_u L4-1 Cj L:t_L>-^pJ 1 ^ '>*al ^ oUll J J Tl 1 1 7r w 1^ t J "Sj_!)J '^ ^U 11 
4jjjj>JI a /cIxjI (j^ cH-^J 5j 1^ jJS i".* '-^^ n'a t ii^Il:>J.l j jLflJI ^j^ ■ -^ ■ --^ ^j-ajjj 
i—kjj «LJl . \-^j J "I ° 4_L^ljjiJ 4j.4ll:>JI <ilSjilj^ (_y3 (J-flSj (ji Jjlj <iiuj(JI 

Li^ j_ujiJ |_5JJI /oJUU (_yi^'^l Jiil (_yiii-l U-Lp- i4.aiLII 3.Sj.aj»JLi /oJUJI 

d U J , , >. 1 1 3x.L<jJI jjJj 

«Lj_i_uLi_u) CjL_Lj_«_a 4ll^^j_i_uj Jl^-ioI^I K^^ (JJtj?E_jJ (j"OjiiJj| sil->- (_7^i^^ i/cJjtjl 

A i^ij a.^i.uii at \i.^ ^"'' jj^'i*^ 5'aji.ii .-ii'iti jj-:^ \ ^jl<^a r a._,_.t^it 

(jJj-i^ljJI (jl . UjjIiI \-<S 'J J J I II ill ^jjJiiLI 'A-La-^jo'iiiiial ^Qitl jJai-1 (j^ 
, fj A Pi "»■ rt »l I II fO-^JLa j_p *-iIjJLj «LilLlje_a ^^^^^ jl * S\^ ^j-* ^j'-^^N * (J-J-J^l 
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jjLij -' j ' " (JSj i5jl>-I^I ^ u -» 1 1 1 ^^^ (_fljQJEj (s-^lo (_p fjlj-Sj i^jJl Cj^jJI 

jjk LLI 3 j I nil Li > U ^ \t II >l£j^ U5^ -^ • "^J-^j .U^M 1 1 >L^j^ _ 4^jL«JI 

l5j^ 0? ^.^'lcuj V o^jVL. u^ujJil Ji*>UI (jSU JI^Vl J^ (> ^jVl 

3jJ I riillj lJji.T(_x^jSLj JajJjJ,! ■ U ^ M II L^J^j;^ Ct-'J' I j • "■^"' 3 j's 1 li 1 1 3 I rij^'^l 
/-ro\ 

jsJj . I -1 j"l U^M ^ ^^^ 4 jj I nit I ^ IJn -«-\l II (jJJ-A LjSj.;*- ^J3 I— fljS (jj/j JlJ 



I 1^'^'' IJl>- )«_LjJ (_j^I 4^l^^pJI (_5-<fcj '(j" ■^l"-'- " (j< t^ ^ M 1 Jjjj ^"11 J ^It^ -lit 

. g|j < t ri fll «Uj_ka_u1 jj-^ CxcLlu ^ tj * . ^ 1 1 ^j_a 

LjJl^ (jL /<i£l^l 3JL=t^Ljjl i_5t ^(jyjlill J ji-^ jL^V 'j-* (jr^ l-yb '-^^J 

(jjSLj (jl (3S--«-l "iJI (_7^i^ ' ^ ■-' I" -» " <ijjLoj ^ ll--"l AaIS ijs>-^\ JjU ji (Ja^ ItSj 
/a_LjkLflj5 3 jjiriill Cuj^sj^ IjiSLifc .«lj>II (_yJl P^^J^ '-sljJj^U 5L1L3 (j-ajJI 
CjjUJI Jjl5ejJ 3_lL»JI A^^ii Lgji^ '^^^ it_^L»ll,l (_yjLo}JI Jinlnrillj jljJaVI 

(_^l (JSliliJI) (j3^ ^^k- o' (jr'l ^^L^)'^ . V^Li^ (Jjv^Ulj 3i^ JjLJI 

3_lL«JI CjJUaI Jl^I .(jjSLII i_!ji:>o L^ije-o (J.3- Ji^ 3_LL«iI (_yijJLll (JjiL<ilII JiJLJ 
(_j_ll3HI (_3_LLiA (j^ Jl>-Ij oLsoI u^ (_3^L«-II Jlllji^v^l J I ril I n't ^^HaIj i4_U5SL!l 
«Lfl_LLa_a «Lj_C^_udj_4-1 ' ^ '-^^N * tjl fC-ILsLll ^_^A^ l-« (J\5 (J-LflUjaJLl (^^ILa-a ^_^1 

5j1jJI jjJj V (_, jl I II tfjjJ iL^^UsI Ji-jLjj ^ia ijl". h «Ijj jj-* L^j^I^ 4Jl^j 
<t.2_j.S^>J i_al Ml" si j-it (_gJJI (_, oUII (jjjLflJI : Sj-AUiiJI »ljS"ii nl <ija_uj (_y3 

.SjjkliaJI 
i«LjiLalI,lj iLuLtuiiill CjM^iijtlll I'lii "nS {j\s>- ^\j7i~( iiVI 4K i"ia <Jlij_ui JLaJ 
^H^Liial Loj idjLXiLaJI jljJalj <lji«JI IJlj^^^j^jj 3JU£1jjiI (2>c '(^^J-* (»yi J^^ 
i."i I < "v joJLilj^LII (jl I 1_«_^_lII <1>-L>- 4^3 (_H»J-I 'LJI J-* (X>^^' *Hi>T!^' *J->* 
, d J '">l , ^ ^ V I (j-<_)|j_aJLj (Jj <lji«Ju (JJLiiuJj V (jj^ mhII Li>^' (.7^ (j-^'-ijri^^ 
(J iM Ij ""'Ij _; • " ■-'" llj CjIj—ljUIIj CjLS^L«JIj lIiLLsLjJjVI ^^ 4*0 it j '^"'J 
,5.j ,Utl ^Uilul (j-iJlj^ ' ^ •'^■'^^^ ^JLjjLA (_y3 3 ^ja itl v2jWLi J.<utJ nJli^LiitllJI 
3j>.bJ,l 3^jJI JjJls. I JLp. /oJju Ali^ i(_yxi:>JI jljiaVI ^ j j -^ " i3lUjl ii>j^JiJ Vj 
(j-o JjJl^>- (J^Ij VI iLoLxj I j "■■-" j^^^ SjjiLlaJI i_jji:»J (jl 3j5J(j^ ijjjjjj 

(_y^ 3_L.Lq-<-l, I 5j_^^VI j-j-jG (_yJI jLtiJVI r'j-iJjjji '"•■-'I (jl Jljlj _ (j^jij^UI 
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(j-ev JStU LjjLa 3-ji«JI IJj^ ijli LxJj .j_j4JaJI (_yiLalll I 1 j'^jj 'J 3 .J ,Utl 

L».^j.<u-uijVI (jj^LjjI JjtJfsJ jLiStllLi -iJSLI iiiiij jl SjjIjJI i>JLjfc(_y^ j_iSLfllII 

SjjLjv (jljJi (j-a CouaiitJj 1 ijmi°I ujj 3 "a \I , ^ 1 1 (JlijGjI jl2J ^ «j .UtI <ijjj 
JLxia-Vlj 3"a \l ,^tl J .,.^j jjl^ (^ JJI (_yJiIl:>iJI /aLiJI (j-<-2j ^jj'- (_y3 L^ (Jji>J 

q] j-><li^jj-LJj (j-\_3j_jl CjVjL«_aj 3_Lj».jJ,l l£Lul£LJi,l I i" 1 r .Sj_ifcUaJI (JIaj 
.cLjjiIjjJI Pj_u3j_o Sj-iiLkill ^«j '1-^ -1 J 1 ' ^ t (jlj_ujLflj (JLjIbvVlj 3"a \l ,^1 1 

lS' 0' (jr'l '"'<3" " i-^' oij i~"^^' Cjj^< Lta-^J o" i 'i,ij (sJula jjji (__, ? jlj . >(_yjli 
S-LLLbeTJI LjLiiiJI (_y3 (j-^-SjJI i3_l!Li1>.I (JIaJ 4jjLji.l (_yji LxJ 4jjLji.l 3_. .:^a 

^I ^_^_Lc (_3_ij_j jj-jJj ' (J-*^ O^ ""^^ Lajj t fi'^caj I '-^^ ' '■ * (j-ujj i>^>-«) tji Tc-ciajl 
(j^ i4_L<Ci-'v V ji iLujIbv (_5-u>3 (jj iUjiaUj 4J(J (_y^ 4_l<Jl«JI (j^ljill 3^Ljj-3 

CuK lilj nJjLi.Vl ^JjiJI Pj^ (_yJI 4j.4l3.XJI Cjjdal i(_yJUivVI (_^l i^-^VI 
Ll>.jJ^;uJI (jLa i4_L<iIL>JI <iili.o Llli^o SLpJI SjjkUi i-^^^ji^ ^ DjL)'-^ ^i>^ 
i-.l A ,^ll j^l iJjLaJI (jjljl.5 (__>l3l^p^l iJai. (_yJI Llx^ljl Ji^ (jj^jiuaJI (j>ill (_y3 
J J ... A" j2j.$_a| 4_i-<Cl--v X-1 u .iLJu^HijiVI (Jj^Ja (1>^J • '-i-*'jj ij-2jjj A i i rTi's 1,1 
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1^1^ jlji^ SLpJI (j-« (JK i"ii (_yJI «i-Lajjj cj^^I ^''■^i_' lSAP lt^' (JL<iIL>-VI 
G. Dover j^jj iSiiJ :y lt^'-^L?-^" («-I^' jaJiij n_jjji.i Sj^Lj (j-oj •?!^'^W 

a^LlII (CJejJj (jSj <ij.4ll:>JLl J •'^■^ x_<jiLl!l (JJ-2JI (_y3 JljUj-1 Jl^lS dJ i rr<l l 

(^^ Jj^UJI (1976 . 1910) J. Monod jjj-a (_, ..I'lj-aJl ^^^jJ^^I j»"j_Sj 

JL-^-^sJ jlj "i I III (_,_4_IL>JI (_,^jJj_LjJI /<s_L«Jlj i(J_L>JI Jjl JlJ_o IjIj_oj 

ij^juus (_jJI ukj^^j (JL»Il>-l i_Aa Jjj I II (_j^ ^ 1j u , 1 1 J i_xj| jjl^j^ Ml J 11 
J '^'"- 3^ .(j3jS1jjjj>1£LII (jIj L*^ L^jJI jijJI jl L^la r-Lui^jj^U SijLa j_lc. 
13_pJI SjULj LlILj Li^ 1 1 jLji«jj ^Lkj jii^l L^l ^'^"ij Sj^LsJI SjUI (_y^ 

Lt>-^^;LJI (_5i^ ^ • "■^' u^jJu £LuLi-ir>-VI <ijLLajl^pj d_L<iIl>-^UI I Jlj^ (jl (j^>iil 

SjJaLLa Sjjj Jl>- (_jJI (_jj»Il>-^UI jJ,! (J-i-aj Jiia <1jjL<jij"^I a^LlII (_y^ Lai 
tiJlilj M I iiQ-^l .U , ,.ljl ^^^ CjjIj (j^ ' ^ '^ ' I j''' iJlijj>-G (jlj isUJ-Jjill Sjjil 

SjjAjIII 3j_JjJil (j^ I JiJJl>- LcjJ ^ l"l M (_j^J .dj'il ,^^VI i^ltll JJ U~, 1 4j5ejILi 

j_a,|jli (_yj*j iSjIjVlj 4jj^Ij jLii-VI (jjjjJiJ i^jJI Cognitive Psychology 
sljj 1^1 J I Mil L^UJI (_y3 »lj I III! f_j\c (_j^j 1 1 II 1 1 ^ljl-r"ill (j-oAiil /nlr i_2j_<jil 
(j-SLI ii±jJLj (^J^-la J j "a (_y3jj(Ji,l (jjiAill /nlr Lai .51^1 Mill 3_uii«JI 4_L<tl:>JI 
(_ijL%Il1I ■ U , , '^ J ^Ij^l ^_^ 3JL>j111 L^Ll2jj-u^Lj 4-PjIimII CjLuLxjI i_x^j"i I iij 
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jjLstlLj jaJ ,d j'il ,^^VI JjIjljsJIj 4j^ILlo^SLujJI CjljLjIli-Vlj CjUj/l-LaJlj 
i_^\ (Jj^-LiJI (_5i^ oLjILiVI i—ijj-ajj d_ujiiiill SjjiLlai! I j-»jl^ • ""j I j"'^JJ '^^ 
jj_«_*2jl jj ^ t fi n 4_u_uL_u) CjI JjLi^ejiS -n j"'jj .^"j p ^"' '^^ * '^J jjjjLul L^ ^^SLiU 
3_iLj.<^>LSLII LljvjJj o" , ,i;>Ll Vlilal 4-i^jl,,itl 4liii:l La I juij iiiJ^iuJIj 

(_^jjljjiaJI (j-« (J-^J liJIjj"^! j-J^»- (Ji- JG Laj-j^ 03-^ ''-y-*-* ?-^^J l_r*^?:? '-*-* 

(_y^jj<J,l ^-aLJj-jJLa i5 J III -»J1 I.I .^^M t L^jliil ^ i.f^a'^l (_yjk ui^ 0^ 

4^j^J^\ 'J j -^ 1 1 J , :^ ^ ij . L^l Jlj-'ii 111 (_y3j 1^1 1 n~i'>\ fjS (_yjL2IlJVI jLui-VI 
L>"Jj'j"^ -^jL-^j >'i>' f j>;^j j-^^ ^Ao-tj' ^j^W (c^io (j-^'iiLi jljjJ 

I t J A" , ,. rt j^l^l fiLflj^j-Ls ^^^-^J dii J m" t 111! jJ>L>. ^_^^^jjtil jj_aAlIl ^ci^ J.5^ 

(_y3 S^LflSLIIj lijJLjiAII (j-« ''Ji)-* lS'^J ' '-*3j'^?-'-'J 3."'j"' ' ""' S'J^^ (jjjjIjla 

(_>ia->-Jj (oJj . I jj°i (^jjjijjlSLII J i^'utl iUjiljJj sLj^LxI^VI jjfcl^iiJI lijjiljj 
Sj(jo-v I j''' (_5i^=J •P'i)'-'^' <i-L<Ci5t-i JljjilAJI jailjJI ^^^ ' 1 <i li a <ijjia3 jtSI^I 
(jl 4^jjJ iTcJjLlil (_,olr J J l^ i a (j^ (J'Gj^LjJI (j:j^ i'iitII (jj^l (_y3 (j^jvjjj,! 
JL<CL>.^ SjLv 3.jjiljJiJ LaL^ j-JJ^ (j^Laj ^La Jjljjl (j^jJU'i/l (j\i.jJJ,l 

<tj|j i(_yji3UI fj!s JllJijaJ (jl (jSLxJ (jl^ La JJ I r^"t (_g| iTCjjLlII (_y3 (_y^Jjl3jJl,l 

A-^-j^ "i n a 3jL^ liJLuk (jl . j-uoLaJJ j t* i ("^4^ (jj-^ iJ^-*i (_, olr jjj-aj 
.«GLoj (jl I ii'iVl 4^^Lc. /nlr (_yjij i Li^lj-iL>JI (jjj (j-a tcjjLiII j^lXj Vj 

LvLlJ 5JI iiiU (j^ 4jSLjjjj>1£L!I Lo.^j.<u-uijMJ (jjJj (_ylll Sj-^IjJI SjiaJJI 

(j^ jlUr.'a ^jj^ mhII (jjjJI (_y3 3_L<ii».^l 3jj tA'ill Lai i4jLlJI (J^ljJlil LlII 
(J^IjjlII (_jlr JiJilUj V ^lila S'' I ii^tl j^\j^ . I I ii-»- ^yi^\ (_gj Ml J 1 1 (J^L«JI (jl 
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^j-jj 1 11^ 11 ^^^j_^l Li^1^jJl>. ^_^ «L::eJj_u3 4-l< C l > - if ' " *J J '-^ J * Lu_ul * )j_l>. jj-^ ^_^ 

(jLuj^ cLajl^ »jLtajua^ I JL&j KiPossibilism CjlJlSLoVI SjjijJlad Sjii I j"A I .-^ 
(_5JJI i>L>oVI (2>c. Ij.^tjj>3 (iTcjjbil 4j^IjJL». 3^Jl2^)) 4jLj^(_y3 L. Febvre jjLj^ 
^ laSj^CigiS. 1845) V.D. LaBlache(_p>LiV|^j Jla^oill^l^-cu^l 

jL3j . L4I 1. 1 iii't^l ijjt, 4j.<Co->UI (jj^ '^l-i 7- '^"'' LuLuJi 1 olr LaljJLsJI 
(^^j «5_jj|jVI Lj^ljJLsJI)) /nlr 31 mi>i L^jji Li^ljJLsJI (_y^ 3_i.4j:>JI cJth 
pL^L--vVl Cj^iLj-L><j I j J a » ul ^"1" diLaj I < a ^^,-1^ ^3^ ^1 .^" . ,. ^ i±xj%^ 
x-Usjjj i<iLLillj (jLcujVI (j^J <l^^ljJi,l iJli Ljlaji/s (J-ajSH! ^-mij I iitlj \l ,^"aVlj 
sLjEjLlJj jjU'tl o^jv^ 3^-'-^' (j-* 4_cSLxj CjIjjLi Jj3-* ij-*^ (3i>^ lS'^' 0^ 

J<s-C (_,_<tljv^iJI jjiiil,! (jl . plj-iiJI CjLSjI J i Ml 3_j^).jvj 3.».ljJI 4j^.jvj 
(jj_SJI (_yi p 1 < 11 /oJLc (J_4.ja_a jLjj n_fj^'i/l (_yjfc 4-ul I iitVI j^^ijiJI pj>3 

I ^_; 1 '^ (2^-j^ Ml < II (jj_SJI (_yi (_j-^jjj 0" I iitVI i_!^LSjVI ijS^ (oJ IjiSjfc 
U II I iial jl ^ j 'I (jl (_5-Lc . lj_«JLo (jLS La jJl^ ^LoLJii Lj^aJi iJ-J h _" n-r^ 
Jju Lojj L^Lso j£\3j (_j£Luji51SLI I aLlII I jjlj (j^jl (^P-ll 4-La-jJjo" I iiiVI 
CjLjI JlJJ J •'^■'^ )«_<jiLlII (jj-ill tliuL^ (_y^ <il qUIl iTmi^I ^j' (J-^ -^ '(*J:J 
jtjj cLuituiill CjVjl I iTill CjjLc (OJ . jj^sI ^ i ii-»- i" jji ^\^ ij^ mhII (JJ-2JI 
3 li I iir°i I al U^ i ^^ 3^lj 5j^ "-^^^ "Jj^ I J-&5 .(_yxi«JI (3^'^l (_y3 JJJta- (j-a 
3 ^ ... I "a 5 1 Ml "t (J-u^ '(IhO <~"^^^ U>2J' ct^ 3 li I iiliill pj>3 jj-jl ^ j"l*-^ (sJjJI 
j_iSj2jJIj ^ .-I . ..1.^11 jj'Cii'll (j-u LuL^ Ttjj^ I (Jlj-iiiijVI jjLi vl ^"^ VI jLj/ jsiiJI 
Jj^jjjj (jjUJIj (Ji^i »i olr Jt^?^ (jJ^ mhII (jj-ill I— ajLitA (_jIL>-j i(_,oUII 
CjVjl I ii"t i_gl— 1 <iIUjl J < Ml M y La jJi^ (oJLc joJL«JI (jl UJJJ ' ^"■■' <— "iJ-Ijtloj 
i<iILjLj Ll^jlS (_yjJI (jjixji 'iiLi Tc-LLaHj (_JjjSjI «u^_LiII Sjjj <lj«L>- joJ . 4jii 1 nl*^ 
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(J_«.J>OJ .^ J A . .. I A tl iJllLj>JL«Jl,l (j-^ (_j i <"l in" V 5JlJJl>- Cjljjiillo 7-jJajJ 

«UjlSjl^ (Jlj-ukj 7-Lo '"' "I 'j[j (j^Iljiu-bl CjjjJI (JIlo h_2jjjiLlAJI _ jaJL«JI <ii^ 
(jr'>* >ijl3 j-4^ (J-^-^ri^J t^lJ-^ lj-^>"i OJ^-^! J^jh ^J-f'J^ y'J^J 

cjVjLuiIJLi I j_lLo Loac ^] (jLS (_yji (Jj 1(_^SLujMSL!I j .^ttl (_y^ clu\£ 

«Qj^j^ ^^LujVI Jitil |_^jj^>jiaJI i^'^l Luh 3riiriliill J'^""a i3 jii 1 nliill 

«_23 4 JJ I iiillj jojjI^SLII (_y^LC (jyi^j '"-yL) ""^^ '^^y^r!^ *J-P Lj-ui-j-ul Cj-ilS 

j-Akill (_j^JL21II I ^^Jtl Ijuij .jsJjiil pjl I iTil, I |»Jl2jJI uiajlj ">'3jJ (_, oUII 
_ ^UJ-lAJI (JiiaJ 1 Ju^ jj^ y I'^otj . ^Lj^_uiJ1 j '^^ (3-*-' (j^ iii*t1 ^^^^.ajl (Jjt:>- 

^ JJ J '^ ■' ^ ' 3 "j " (2>j^ mhII tJj-2JI jIJla (.3-^ (sJjlII cLfljjiia Ct.lt--v (J^ljj(JI 

.SJiJJljsJI Lp-^j 0" I II tVI (_y3 Ajii'ill LtSJj 

^ "^ ' ^ J .* JJ ' '^^' '^ - OJJ I il^H tJJ-^l ijr^^' tji J^-*-i - tj^l fcljtjl JjLJ ^ Lx-ij 

■ "<■ '^ .^"i-^j '^j-'tH ^^^t-^ (*J^^ j^ I 111 t " I "r 1 ( ^ t J i^jlS L<;S ^laXI 7cj_u1j LS-t-uj 

^ -^ '^J.* 0"^-*-* /*-^J-* cr^ pLl:>-Vl L^-«-a t ,• >^\ i«L>.jJ^j ibilDLSILaj «ll>.l Ja_a 

<ij|j_iaj 4^jl I iTiU «LloJl2I1JI oLLaicj ^ J"^J^J^.'^^ J "^'" c3-^^'j 'Lt6-^' ^^Ot!^' 
"''-'• ■■'! <:Lt^L>- 3JL>- *uj_uill jLUcu L^ii-I J sLj-ullI (_^jIl:>o q\ (jSLflj 1 1 Jjiitl 

J '■^ '" jl ^-LjLaj 1 » Uj (jJj_Lj_oj£LII) (_yJVI III iiL>JI J '■^ '^ jl cLjjIjjJI 
I ajU^ttj <ijul_J| jLjiiJI (j-a(_yjfc LxjI L&IjjjiJ iIjIjjjcJH jsJL&fjLs i-iVI ,^"Vt 
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ajjIjSjI J ' ^ ■-' ' (jj^pSLIVI Ajuusu dJLUj VjJ .(_Jjj£L!l ?u^_uill Sjjil 4_uljJI 
(^1 «C1jc_JI 3jj tx;ll ^Jjjjj 4_LjSLo iJlJ^jv (_^l iJli^Li^jJ,! tu^j^ iJlij^Iaj u, 

JjiLtjj jjf (JIj-AjJI Ji«JI c- 1 U" , ,.l U oV^Jj i^3^u^jSLll : JjUI J>L«j«JI I jla 

pj^ i"i aj <i_LjljjJI d-jj/JiJl^l J '^'" JLuiiJj CjujjJil (j-« I— 3WI Cjljjfu^ i«_o 
Q^^_^1 LL>.^j_tSj *ijj Cj^Li-o^l ^1 1 Mil lJi2j)) 4_aLc cLio-iaj , ^j;^ t m ill a^_Li:>J1 
(_^jJL>o (_yjJI dJLalSijJil jjIjjJIj <laj^jJI Cj Luj^pSLI V I * ^ ' ' ^"' (_y^ (jj^ I'lull 
CjLmij I'll ^ iCl Ij «Luj.^Sjl diLuLuJIj CjIjjILji j-il^pJI (j-« J-:t^ JJlC (_5i^ 
<i_LJjJLlj 4-g,j; <i I riU «Luj|^pSJVI CjLcLu^I jjjLaj (_y3 jojiL-u Lxji . L&IjjjiJ 

' " ' ^ J J "' *'jj l-S>-^-^' ;- I jj ^'"^^ *JJ^ ' ''"' IjlS-A . ((d-J-CLu-ilJI jLa^sIj 

(_gjL>JI (jj-^' i_2jL<iko (_jlr ^-ul I ri "tVl SjLUa:>Jlj (Ll».^jjS^I) SJLSlIlj (oLlII 
"IjL^^jJil (oIjlII iLituia Lliljjiaj sljj - (_3-!ji mW lj-*J - Ct^^Wj 'dhO ''''^^^J 
^LjJ-ljLILj (_yjkjl 4^^^.c. (_yJ-»J IjjLiLa (_y::a-La /oJjJI 3 c 1 nl"'^ CjJ^mi IjLs . «Lj^ 

jL^jJLllj jLajij^U IjIjlHoI ojSLj (jl Ijui jJj>j (j-1^ I Liljjj) jjLa^ jLjejIj 

'OiJ mhII oJ-^' j''-'^ (.3-^ 4jLtuia (_ji *u^jj1!I SjjJ 'LjILi (_gJJI 

jjljVI jjT i<aj i':rririU ajljfi"iriU ^l-s^l <>j-a (_^l ^jL^ill (jr^ J'^"- (_^j 

(jj-ill fjJs /oiaJI 3 li I riliil (Jj-iSL!l CjIjLuJI tijl ^>i^l 1-7^ (j^ ^.ITJ "" 3^^ 
3_ujjjajJI 3 ^ , ,.1^11 I -, -a- 1 1 11" (j^^ 3ll£^UI I j'a^t t^"'l i".S"j"tl J^j .(jj^ I'inll 

£l ^ ^ 1^ ' rt t"»'B- 1(^1 Jk^ _ ^qJjlJI «Liuaii^ (J-^A-a _ «Lj_»jjj?tjJ 1 ^1 
'l^^^h (»Vlj SI jui ill Jo- ' ^j< 
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A 5 
I 



IjlajJS: S! ui\ jL^-i |_5JJI 1900 aIjJI ij\^ LxJla 
(jl£ i/tjijUJIj j_L<uJI Sjjjuiii "^jolr 4j.».j^ 0^1 i_^ 

l_4^J ,d A , ,. I Alt 4 J I riilu Lliajl 1 I I iiLv aL>JI \jJt 

jj-«j .^— t-a- T Ljl «LijLj g< I "^^^-^ OJJ ' ' * ' ^ tj>^^ L)^ 

.cua (_yi2j(JI oil SjLAoIaj 3^L«JI 

SljjL^ JLi^l jjju-3 1900 aL«JI jjjMi jLSj i3jlfi<11 
sLlIuJiI TtJ^jJ (_yALuj i_ajjj( ^■-' • "la jj, LfljlSijj Sjijlj 

5rtiiilii11(>-i»LsilVI j-i^Li^/<utl- Ifl^j \-<S- LgjLSi i^j^jji oj-^i a ^M i irii 
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a li i.il''^ ^ ,_;,^U;.Jt:iJI jJ.1 - 



Sjj^ CjIjjj^ (jJLuij .(siaJI T^ji ^i-jixj ^H^l (l>i>-'-^^' OJ-^' Lt^ "^J ' ^ .'"' ^ ^ 

tiijjLjsJI (sJLlJI 7-Lj>oj j-J-«-i (jialj^ ^^J^iJ i(_yjj^jajJI Jt^l^l q£. jLji-VLi 

.^ J 3 ■^ " j^Iaj lJijS i-yij '^J .joIjlII iLLjiiflj L^-La j 1^ ' 1 1 i UsLjjjl ^>ilSl (^4^ 
(jli 4_LO Cjn M< J I nil (_yl>-j . (2^J^ i'?nll (jj-ill *u_)^ Lt^ ^>^?-'^' JJ-^J S^m 
^_^_IiJl «L^^^jJU,l * )Jj_xl3 (_^^^tj 7c-^^l ' 2^ "^J.* r* 'jj^"^^'^ "t-l i^t La^ t ri'Jt-a ^^ 2 1 

(j_o'i/l jLn^ (_y3 fo^l (_,lr cLjj-ijill »1 «ilr (_yJI j-lii-y •— 'Wj 'pi ' 'i'*^! L^SUial 

/^iil i (_i_uLj>J1 ^ J ' ^ «LiiS ^Lje-^vj ^l^j_L>.'^l ^IJl^aJI < j '"■ jj-(JJ *C7-*3^^ 

^_j_ajjl d-jJLc d_iJj_oj L«_i3j Lj^jjLA 'j'j-^ ij^^ ^Hi^-i^' d\r^ nJliLajUUj 

LiijjLA i*'-^'> (JiIaj "^j-i (jjJj '^^i>^*-'-^ "jj ' ^" (_jjjjlj i(_jjLjijyi (j.i»JI L^jJI 

jjUllj (J^ojli! 3^^L>JI 4_Laj.i:>JI Sjjj-iiJI L^jjia (_y3 '"•-» .>»"lj i^jj , n L«^ 

3_LxJ_«JI 3 «i I ri II I". J I ri'r'CLa .3 t;> ^\t 1 Ij j__^j^| ji i^j^l^jsJIj JStll (j^j 

i_jL;aJJ . (jj^ I'lull Li>2JI (_5-3 (_j.ituiflJI j'v lill 5j-:JJ^ ^j jj-^j" 5j^ d-uJ^jaHjlj 
iJjjSLlI iJliljLjill (diajLoCjjKLjj^l i3riiriliitl fj>3 jjjl CUJlC. (_ylll (oJjJI 3.i<jiia 
jJil qjSjlj Lx-a « '^ J 1 r <~il A . ..Ia« L^Li ' ^ ' -^j" iji^j unW (jj-2JI «LLtuia (_y3 
iLa.uAai\ La] ii±iJJL>JI /qLlII Bj-i&Ua {.^jji^jji /oLlII 4 li i nl*^ . 'Luj^jxIlLI j-u£jl 
JUJL>- i_i^luiLi (2>^ iiLa-uAaM 3j ijl^'tl |_^jj>.^| Cj L^ j.U3 jJk I Lflue-iTia 4joU11 

(jjjj (oLlII 4 li I ril°i jjfe Li^jj^j^ '(J^' .5jjJL>JI LikjLtjLj Sj^Iaim (jj^-JuJ<JI 

3_LJUVl 3_jJlJm ^^ Sjjill uuIjj 1900 (»UJI ^ 4Jl J^ « 1928 _ 3jSLJ:, 
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• 1 1 j 'I . ..^ (.3-^ O-^^J^ A^lx-aj 4joUII ^ ^ . ..lAltj jdaJI ^ ^ . ..1^1 4jj|j^ 



l>-t!-' 



(jj_2JI CjLjIJiJ (_5-3j .4_uLl,3l 4_LlQji,l Jla (j^ l£>*"'^' ij-^ ?~'^ (^^ ''■'^ ?-*-3 
jo^^Laj ^1 l^pLsol (_y^ (J^jSLlLloj^I t_!LlSLIIj »lj< I'lll jojiajl j_i^ x_<jiLlII 

x_a ^Lij I". J I ii'iSlj 1(J_lJjIS (jjiLajj CjuUSj '— 'Jjj-^JJ J (_, Ij i"i JM i"if (_j^ 

ii_cui£ ^jj i^JJI (1834 _ 1772) S.T. Coleridge ^jup^j-LJ^l j^LUI 

^Vjj& iS^' ct-^ i.li-4-i L^J'^ cLAjjlx^ ^3J^ LlulS ljU& f'-^J • L^i-u^Lalij lLsjIS 
j-SLoJl ^_y^ (j-\_A-ia.A-ii:5tILa Jri^ C^*~ '^^J t»1^ * t"illj * iLlSjl jj_* 0"SP^Tp-*'-*JLH ' 

u^lI^Ij^I (_, Ir c-Ljji (j^ .^IjljJI 3_uU'!^I 4jJlil,l t-jj-oLb oLblj JiSj ij^ 

jf Jjcjji i_2jLjfc (ji (-aj^TiLxbji cf^p- « 1865 _ (J:jtjjk J.JJJ)) 'ULjSj J.H. Stirling 

(_yjj| fO-J-SJI liiij «Ll^I J^I (j-o iSjj-iLsoVI 3iiiiilrill I alU^ t ^ bjLja^ 
d ^ , ,.\t A II jj_a )«—«-»• tliLiLlS (_y^ dJJi (_f Jljjj ■(_, oUII (Ji«JI aJl2j Lk^Jui 

(J3^j (1924 _ 1846) F.H. Bradley (_^jlj_i ^ n j i n "ij-3 - j -i i>-? J jl ->o^l 
r-jij^-ysl^ a n i .i>La {jja ^ f-^j^j (1925 _ 1866) JE. Mctaggart OjLvLjSLo 

I . <^ j 1 I (_yjjlj_l (J in I iitj^ ^jlajJtJ « 1883 _ (jiajj,! (Jjj^l)) LUajlj (( 1893 _ 

(_ylll 3 CTj U" 1 1 3jJl!iJ,l ij^^j^ Lfi^' ij-" i>jLjll^l (^SLx-i L<ia£ i'Li^ jJlaj Vj «U 
jl2j)) jLu jji ^ _■ ^ -- 1 1 cdJj (_y^ I ;^aj" , ,.j j^i ^^^jJLjJj (_g jJLa Ljijji ^^ Lai 

(_y^ I i J <"i I II a I Likj^llal jajifljj "ijUJ^jjtlll jj^ Q'^J "' ijj'-'^ lS'-*^' (((oJjiJI 
jLlIJI I Jlj^ I Ml t Jl.2^ .q^-ljlj^^ C^' 4"iiii ii^La J^Jj .ilajlS cLL-uLLi I Jut 
I L^ ij*^ ^J^ I'LcLuilj CxJjS I'm ii">-Ji )«-a 4joUII sLjjLiis^il ujlj^ (_gji^jj| 
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jijjijsJI joIaJI jjLtjj (j'ii cjLJI (_>iiajJI joj i(_yjj^jjtlll j<sJL«Ju d-uLxisj 3^jj(.o 

(_y^ 3_j_utjj_flj| ((>n Ull Jiij)) 4^j.^ i—iLLi^i f_j\r I .Ir dlljll .(jLcuJ"^l 3j^->- 
4_L*IL>J1 5j_i-iDL?t_a ^_^ ^jijLjIL) (C^l J '"-^ jt-i-uLljl i^j^l jj-« (j3-*^^ ' ^'^'ti 

d A , ,.M ^ I ^jj <i I ri J liJJjJ IjoJLjlil (_yjL<JljVI J J .^"llj 4_uL<Jlj"^l 3j^.J>JI (j^ 

4jj_>JI (j_* 'L^J-* tJ-JI (jjj-ls (j^ tillij L^LjjI (jjj/Lj/'al ja^JUi i4j^.j>Jl 

ijj" iM a (_5-^jij JaLJu-LS . . . LJ^Ll 'LJjI djLaljS . . . ^1-^* ^ jj < uiS . . . SjSjjS 
^ii ijsjLlal (j^ TTJi^J (oijiJl (_^^ t^'-^ (_jiLjLA ct^J' ?-^'j ^i^^*^' jl ,^"-^1 1 

4Aj^u±ai Sjj^ 5^ La-" I nl (_p.«-i i_g jJI (((sijiJI Jl2j)) jLu ?L>- (jiLiill I Jui (j-* 

jj_a J . ^ ." rt p^ jl i4_JJtxiD^1 ^_A /^^ILflj-ulS jJJjL_u1 ^1 «L)L?t_U0l fCJl^J iLLajlS 

.4^J.2JLtl «LL«ji3^lj l4_L>-J^| 

x_aljJI (jl t^lj i^jdl (1824 _ 1 766) Main De Biran o'j^ lS-^ (>-« J-th'^3 

5j_L«Jil 3^^L«Jlj I'LjjIalaJl <ijj>-jjJl SLpJI jjfc «(_3-^ (_P (.7^ (3ji-<-»JI (^J^I 

1 j ■^ ' -^ J ' Lj'i/I (_,_& jj_«jiiAI 3_l1j^1 3ji^1^1j 'jj' "iH (_,-* 5-ul miVl SIjtU 

(_;^ '^i-'j' C3-''-*-" '■^-^ — O^J^ lS-^ l5>? ^-^ - Li^ . J T n llj Sj^lj <ii«Jl 
5ji:v^lj jjfcjjsJIj Ji^^^l (J^LiS (j-« *lj-<JiJI i_^^ (oiaJI ^j , ^ Tj j C ^ 1 1 Jjj^l 
SjljVI "iiisjLjLA (_y^ (_, 1 T-"j LiS Sjj-tkJI (_yJJ>-o L^Ajtlj idlaJlj Sjillj 4jj^Ij 
,«Ll2jJ_j^LLJLI <ij:>-jjJl jLLsI (_j^ «Luui3_jJl i_il <j"i 111 J^jJ Pj-^' ''^'-* ol •f'J>-'^ 

^1 L^j^ r-jjijjj lUj I iijll Aj (j li U L^2 S^m (2>« I Ji^ AsUI (J-tuj Lbij ji^j 
jLfljJ,! (j_a «JljJ1 i,j.uSL«Jl Jij>j^ R>^' '^ '-«' .SLpJl (_yJI iljij2jLJ^^'!^l 

(jIJl^^Ij 7"J>I1 (j-« I J-^t!^ I'-'j • "jll (_gjlljej J ? < 1, 1 (j'il . >Uj . ..^, tl ^1 Jj,ajJ 
(_, 1 r SjjL^ j_L^ 5j_<^LS S^m oj>:iJ iS^m Ij-ti-lj i5Lj^>J1 fjJ\ (J-j-a-J 

.7-Jjjl (jj-^ (j-* jlj o"ll llVl ji (J^ S"ll llVl 
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oJl^j (1918 . 1832) J. Lachelier -iAuiV J^a. j^l \jjt t-iLLiil (>aj 

4K i"ia (2>a TTJ'^^J '— *tH^ ((tij ii" I iiVl (jjjLjii (_5-3)) I 87 I aL«JI oIjjIq jU «QJLj/j 
J_j_al J_<fc «Lj.>.J^I 4_L.<-li3jJI (Jl->-J (O-ikI (ji (.3^ .d-uLtujVI 4j^j>JI (JLjc^ 

i(«_L»JI 5 A . ,.\l 'a . aj ;. , ^ ^ ' ^^j i^jdl (1921 _ 1845) E. Boutroux j^j^j 
(jK_al» (_y^ 1874 j»L«JI olj^n^jJJ 'ClILlmj JlIo 4jJil^Li 4^LLVI JjL=tj 

_ Sj_caL«J,l 4.fljjiLiJI j_^ ^*JJ (jjjLill)) ja^il «Q;tJ (_jJ^ <r^.^ ,utl ^j^lj^ 

si J I'lal (_yi j ^ -»"" 2 4_lL2j(JI ^jjj '^^1 (jl "-iiLpl (_yJJ jj-i>J •— ^-'^ •« 1895 

2 ^ . ..\'a ^^^ (_yj| j'^l I _. it jJll J-SLJu (_y3 j^Iajjj jjj-cJ (_ajjj, La (_yjt 3_i oUll 

(_j_A 3 J ' ^ ' 11 4_fl_ui_LL!l .«LlLsjISLI1 cjl^Jjii! L^^Ii- ^^i^lj IjLiilLiI «_<jijlj 

.<ijjl_cujVI S^jjiil JjJl>-j Cjul£Lal (j^jjijj jjjji SJjLa^ (_yjfc iiIojlS cLfljjAs 
f_^j iCjLjjiljjJI »1 <ilr jLj^ (j-a pj-ill I jtjfc Jl->-J foiia-o (jl Lis. CxS^UIj 

I— il III-*. tLiI (j^ >Aj (1877 _ 1801) A. Coumuot j-Jj>^ i-, m-vjl (c^lajLia 
CjLJljill^vl III ii-sj (_gl ■ 3 "a \1 , ^ ^ 1 1 «Lj^jj^j^ 3j^Jiu pl_i-3 (j-* Jj'J (JLo^i^*-^! 

i_gl 3jj1 J 3_l!L4:o.V1 ^JJu >L3 . 3.j_,Ull xjLsj ^ 3jl3|jJ So^ JjIj^ cjjjbv 

I j_ik (_, 1 r J . 1 j 1 j -^ jl I II -re-jlj I jil^ Cjlj^Jajj 3.3jL»JI CjI jdl (_jlr JljCIjij 
(_gl iLuli Ij-ujiijj Lij_ujiiaj (_jJLjJj V 3jjLi!l d-utl^v^UI (jl (_yj| jjjjS ^ j" 1 1 
(^ylijl (_^_A «Lj^LJ1 4_L4lI:>Jlj '■*■ ^-^ '^'1 jj^ (J iiS ^11 (Jj i«U^^j?E_a «Lj_<iIL>. ■ ^^ '^J.* 
aLlII (jl ".^Lj (_yi^ L.ijl.5 ,_>^jjaj jjj j5 O^J • Lp'-^ Ijj I iiii"t J I iiiil (jl (_yijjj 
jsJLjlJI LoI .tLsj^ jsJLc (jjj (j_a 4 ri i nliitl (jl Li^ i(_y^i^i cLiuiI^ (jjj jj^ 

ja-ikl (j-a ji^lj^^ (1903 _ 1815) C. Renouvier «U_LajJjj JjLi (_yi^Ljpl 
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JijJl>- (_5-3j i(_yjiLLLo^UI )«_o (J-i«JI (J^L«3 joSLaHj (2^ i'?nll (jj-ill (_5-3 Cjj^Laj 
i3jjL:>J,l d-jLiJil 4jJ.2jJI <_jLaj^l -' j • "■-"! tjj o i nj pj-^l 1 JlA 4jLj/^i^ jjl 

j-ifcljJaJI («JL»J 3_LaLJuJI 3_i.4lL>JLi iJaJK i_aljll^l UJ ''^'^jm 3 .J ,Utl ^^ 
1 i J aj-lJI («JLc (_jJI (LLj-oj-LlAJI) jjfcl^iiJI jaJLc (j^ Sjj-tkJI (_5-fl-i "iJi (.j^*^*- 
3jJlila (_yj| /tt^jLjijjLj jjjjJtij JLv (_gl (_yi^ ^(ji'st .^jL^' (43li(_y^ «(_yJuJI) 

I . ^ J , ^ -^ "IjiajlSJI _ 4_uUi,3l 4_lIuJi,I j-j3G (jl£ <— ij^ 7c_il3jj .^jU Js j .sVlj 

I "i . I U , U I (j^Hill (j^laSl il I ri'tJ^J l^pLsol (_j^ «_L^^I Jji IJLjfc (jl^ Ijlj 
r^JjJlj ^ oU 11 •*■ J ' 11 ^^ <^J L^L^-llj fcLtjl iLiaoii^ jj_u_U_uQj L<i_Al^J-o jj-*^H^' 

CJL43. (j^ 3jJUV| 3JliUI ,_yLi Sjjill IjlOJ I900(<i^L.JI ^^LtJI o^ct^^ 

jjja^ aL«JI LdJii Jl^Jo (j'A^^^ i^jJlim f_j\c jl ^.':."iVl (jl^ I j ■ ■■■^"' LuUl (_y^ 
(_yi»j (_5JJI ((3j.1Li1o cj^^)) (1938 _ 1861) E. Husserl Jj-j^jji jjj^^ ^^ 
Phenomenology i-La-^j-LLaj n li 1 1 i—^jk^Lo (j n . njjj (jLajJI ' ^j.^j~' 3JlILj SjU^. 

i—i-LjtlLlI Lol . Sj Liia.j>J I ^Jl^ (S-AIj jJai- SJjJxJ (_yjLcujVI f_^^\ jLtjij 
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I jj'_"' (_jJI XS>-J^^ .«QLi5lJ (_yJjJ(JI (sJjJI 3-OJI ^45 <ijjLtujVI A J U U (_, J I riill 

(JjiJij I JUfc (_3^J , A I ^"A" La iJSj ^j«jjUII J aIj uII jj^ 4_uLcujVI j_iil^JiJ 

p-Ljjl jl d-LtjLiLiJI a^LlII (_jJI Likjj (Jiajjj (Jj^m L^ji^ (jiajj L^^p^ (j^ 

.(oltil JLl>-^I (Ji-Jiil ^_^ sLpJI Sjjjallll (jl (JjjLjiI (_5i^ (*J^ c3i>^ ''^1 

(_,_L«j 1(1 96 1 _ 1908) M. Merleau Ponty .^^J^j^ J-Lh-* o-^J-" - 3 " " ^jj 

Sji^l^l (j-« 'j^ 'LJl '(jr^^" i^Lol J-4^ La i_gl iSj-ikUiJI (_jlr L^Li. Ij_i^jj 
(_^jJI (_^l «5JLvVI» ^IjLi 03^^ iLoJLa. 4^jjIIj (j^>U SLLudl 4JjVl 

<i.fl_cuJ_iLII (j-^ L&Ujjj (jPJI f-jj^jJi,lj cjI JJI (j^ ^ » ' 1^ ' ^ 1 1 ibs-ioiill jL^Jj 

(_y^^ j-Llo jjjjil I -^ 3 ' 1 1 ' .SjjUIj S-JliLl,! (j^j L4a£ j-L^JuJ I JjLSIlIIj 5jJj1S"1I 
j_a U (__>^L>JI » il U tl J_o.j>o (_yjJI <i_i:>JI 4jjj» i"iII i_jjLaIlJI VI (_5-2jJ 2 
iCjIj-cjiJI (j-a 'jLjJ j'^'^J.' "A^^ii^l J jU'a i4jjLalj ' " ' I J '--> « " L^l 1(_jjLjijI 
i_j_lSIjjj lIiLlJLi (_yji i^^t^*- (j-*J 'C7^-5^V '*-*^L>- VLtSl LAjLjII^Li Cjljji^JI 
li d ,^t[-^tl jy. A i'^W I ^,^j jj_a jjjl JaV . elj.^-^ .". i_!jL>o Jj.::a-o i"m njlj 

.cjLijfcm (j^ ' 1 3 • "■-'"' sLufo'^l (j^ Li! ' ^ .':.'C"t ^j^ii^ jJSLJiijj^ (Jjisellil 1 3 • "^'' 
Jl L^l j Jl>. f_^ ijjtU^l t^jij^ (.3-^ Lj-^^ls-y-^J-'T!^' p^ 3'^ ^ (*3-^ (*^ ij-*j 
SLLaj-o (_5-A l-<tS I 3 !_; I -- ' (Jj^Ja (j^ '-^jLLi SjLcl rdj i(j-L<j/j^ (j^j L^juus^ 

j_i_ui.illl 2 iuil^ jl Hermeneutics I S-lLjj-Llojj^JI JLa-o ^^ I .^j,^-^ 

(J-Ujelu (_^-i-»J Ll>-^ j-u-a^-LiilJ 1 Cj_a1jLi^ ^ ^ j '^ ' '' (JjjG 1 oj ( ii^J jJjjLUlj 

(L^LukLa) 3 IS" I riU l^oJljLA liJIjjV i3jfuLjLA <_jjL>o f_^ "-^^p- ,j " j /^IjtAtl 
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5?lj_2JI Lai i(__>.aJI r-j^jjcj ^ j" '"' i_j3lSLII 4.^4^ .|^jLaJI (_5-Cj (_5-3j i_jjlSL!l 
(j-o .(JjjLll ... -XjJ^ (S-^ji! 1-OJ.i 4.».jiio sLuoLolj ij o" i n a ^ i j i "a (JjjQJIj 

^_^_L^j 1 Lj& J ^ -^ * J 3 J c 4—j II lujI a^J c ^j-a J ^■^" ' '■ * i \ ^^Uj '^ 'V.^ j 

j_ol.il >■ r-jj_x>- j >\jt (J ciifljj .si ^jjiil si Jj liiJb (_5__j_jj (Jl cajl 

cuj : L.0I « I960 _ ^ J :llj S-IlS^I)) JljIjJI 4_iLi^j H.G. Gadamer 

^_^I^ Sj-uS 5j_La_u_u jjjjjLa I ^ ( tilj LfcL>tjlj i«L_ujl JLa «U I olr L^_jla j-Llaj-l^ 1 
.(jJj I'lull (jj-aJI (j-« jji-^l )«-JjJI (_5.3 (_yj.i3l Ji2JI (JjjjIJlaj ^j^LSiLlI sl^^al 
Lt>.jJjJj^jJjjiJ| Lbij La ji i(__).QiJlj ^jLSJI (j-u JI^LjIIII *IJlII (_yl^ (^_>2j (<si^ dji 
(J fi J ! (__).£a_Lll (0-^ (_jJL1ILij .pjjijJilj Cjljdl (j-u JL^LpJI sUlII (j-a «LijijLx-! 
i^jLaJI jl <ll (_,iil"ll |3^I (_7^J "Ajvlliji (JW-^ Ct^ lJ:' '^j'-^ p>»^J-o 'LJI (.7^ 

,j_2_iJ3 iS-lSL^'i/lj 3_Laj^l i_3>Lli.Li tlnShU ^l-sT .iJjili -ijVjJj^ .ijjLlia 

^'^ ''I Jt_a jJ-aLtlUl j' '^"'^i * . . . Laj^ 5.ijL?tIi_a 4_ulSLalj i ■ ' ^ ' * ^ l-4J*-« ^^ ' '' 

j_jj^| LS-ua j_i_Loj_L^ I Joo IjiSLa .(_yC^i! SLLajLA jj » i"i 1 1 jLu (_j.3 5j_aLli£ 

AjJLtJl ^_A _ l_)j_^!i ■ ^ _ LL>-^^_Lj_aj_LullJ ^_^j_uL_u2l («-^l tj'-^ (lA-^^ 
Cjjr ( II ij ' ' I '^11 Ijijfc (_j.3 '^^t!-'^ (O-aLcuJ (sJ L^I it^ljJIj . L^Jl^jj sLuLcujVI 
L^ d_iLj jsJj ip-LiIL>-VI («i^J (jjiiii!! joi^ (_j.3 j_uQJI i^^J.SK-a (JjjjIJlA (j.^ 
/ak:j Sijijill 5-i^jliiill^ >ljLik Lfllr bL-a^ i^jjj.^! (_ylll iJjj^I ,jj.jI jII 
\l ,^"1 aVIj c-LjiIL^Vl j<s_l^ (_j.3 4jjILa^jjjijjjJ I J d_uLui^lj (_j.3jjiil ^ ..^ill 
L-lj-Sl (J-Ii ^_^.j>-^^_Lj_a^_LulJ 1 (j_aAlJl ^cl^ I III I (j-A.>- ^_^IL>-J .TtJJ . . .^ Hl'ir''il1 
l_Lj>"^^_Lj_aj_LiiiiJ t3^ (^ Lciajlj ^_yjv^jS J I nil ^cljtJl ^^1 fiLLa fiLij_aiiJl ^Jl 
. jJlJ Lio^ VI 1^< a 3^^ t^Jj i(oi«JI 3 li I iil"°l (_y3 J.JJLj 
joi^ (_yjfc uu 4.icuiill)) <1jLq (Jj.jjijjk jLJ5^.il JLjIjU Sj£LJkl (JLx^'iil ijfja 
i(«l»JI 7"jlJ-I La iJt!-^-*-' CJ^ ^ '^.^^ l^-^j^jij^j^j'^^l O-llS J-S^ (I I 9 I _ (3t!^-^ 
(^yiisUjJI ual J n I iiVI (_yiL3j3 (_j^l I J^ dj^LiJIj Sj-uilll L^Hij^Joj I Jui C^LiSj 

(JjLjIj I_<J.S JjfcljJaJI joJLc (_5i^ '"•_■ '^ 'I .sljjjjl (_5i^ (_yJJJJ5tlII ^Ij ^" . ..Vlj 

4" I III l_4-i 3_jIJl.jJI J^J-a iJlij.il_i<o L4.S I A I" ^- ^ L^jjla IJl^ I " I ii i"iJ t/cJjtJI 
d.2j^JaJI i>J-^^ .(_yil.^il aI U.ll J ^tji;>1l 4jjkLa (JjI:>oj «LJuljiil 'ij^>iil 3j^-5clUu 
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i"i I ri Ti'^lj ijjfu^ itjjiLlII tJj-2JI (_y3 (_jjLiJll jLuJI (j^ Lt>.^j-i-LajJjjill Cj^^^H^I 
(_yi 4.44X1 CjIjLuJI (j-« L^Lfl^Lilajj L^ljljiHalj L^Lcj^fllj V"^J^j'^"J '^■^^^ 

£l f^ J A , ^ rt «CLJ1 t"M fijlj 'J '-^''1 * ijl ( tilj dlt J tt- LU r'L^JLa '^^j'j '^ '''J '^'^'' tjij 

(jj_SJI «_LL_o (_y^ 3_lJUV| 3_jJliiII (_yk: ii>i-Vl A>5t^l J^U.0 iTJl^j 

(_aj_uJ_ti cuLi jjiLaj L^jJI (1916 _ 1855) J. Royce o-^Jj '-i;>=^ f"<i'>'^^ 
,4jS1jj_o^I 3riiiilrill (_yi^ cJL.t-LA (_yl!l Pragmatism 3jjL<iJvlj_iiI La 3jLal<jl 

ti n , ,.\ ^W ^^^_Ll»J1 jJ_j!L<iIiJl «uj_L4J ^^SHJ ' " ' "^ ' ^ * J 4_uLi:>.1^^1 dc L a T ol Jl^ 
jj"i ( tijJl J ^ . .. ^" 1 LtjLt^l CjJLitjl (jy^i^>' i*L<iJJlj 51 t f I r 1 1 «CijjL>. «LjSjj.a'^l 

(_ylll SjLjjJI 3iiirilrill (_yji (jjl 4jjLt>.lj_Lll 3iiirilrill .JjjjlII ailxji^ (Lt>.ljj) 

aiiJI a^Lcuiaj ciuo^l Jkill jIjj (j^ jijIj jjij (1914 _ I839) C.S. Pelrce 
(J ri I III (_, 1 r 5_i-.Cl>-^U (jO-JJ-ll 3 <jlU (_y3 it_!L«x.VLj jJJ-»- fnlr i-Sj i nlj'^j 
7t-^lji\l 3jjJiu (jjjj_u )«-i^J • L^l J 4 j'sji ii^iSLll tU^-uill (J'tH-" Lr^3 cLiiLaJLa 
(jjj Mull (jj-^l (_5-3 -^ j't I CjUj.iu jiuki )«-a t—ijLSliJIj A j Mill SjjjLji (_,oUII 

Lbl jjlS . L^ L-oLijIj L^ Vh\ y( III Jlj(3 (jl (3S>-«-i (_j^i^»- yj-)^ ijj^ ^i>^ lS' 

' "^'l_' J ■^ '■-'J /«J lJi-ui^LI <:USJj . ^ ^ . .. I a t Ij j U ; 1 1 1 Ji i"itl /tu i»Ll»-iSJI ^_^ 
(j— a Lu— (JUJ . 4"mo"i I 111, I iOVjLa^ jj^ f'^J-'' Lr^ 4jLtuiiJI (_y^ ^SJ^J (_5-4-i-il^i 

« 1877 _ vl ^"^ VI dt-L.UJ » d-JLojl-l sLuLx^lj—JI i_yj\ IJli 7"j— la 'I ii (j^\ Dj oi 
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p j II tCue-L-i I . it jJll f-\.jus /sJJ i(( 1878 _ S-ja-iialj LjjLSLsl (J_«.j>>j (_i_L^))j 

t_^jiJLjjiI 4_uj/Lj/'!^I Sji^LlII Jljso tixojv . 1905 aUJI jjL-^I ((3_uL<i;vlj_JI)) 

/j-jLUJI jI .". ^ VI j^^ Jii-LJ (ji JaV (_yl«^ ji La I jl'''' Lo^^jio (jLi (<i£L>JI 

■ ^ J (j ri 11 (_yiSLII (_yi«i.l J '^ M i l 

•0:L> <~"^^^ u>^' 5rt I II r*^ f_j\c SjJUJI 3_Ljj^jaIliI (3^' c^*"^' 0-"-*^^ SjLtuia 
ja-Lc (_yi ojj-^j « 1890 _ (j-u-flJJI j<s_Lc. i^jLj_o)) 4_iLj^ (_yJI LSjLj Ijjjioi ji^j 

jjljJuLj i«5_jjL9J>-ljjJI» <ijLl^ 1907 aL«JI r-jji-Ls iSjjllLSIlII 3_uj^jjciL! f^^^juLAs 

dijljj'iiii (J5^ (j;ji J(_yJI jsljoklj . (ijjNn"ill (_y3 («JJ^ TTjjili JiJJ->- (<s-<-ol» ■.(_yilj^ 

ajL^ « 1897 _ jLUcVI Sjljl» «i_iLlS (_y3j njLxjVI Sjj-ajj (^jjJI (_yJI ijj-<j-i 

« jLfllcVI Sjljl»|_^jIjeJ.(_y3^Li.^l >U ,,>.tlj^ ,,.A:1I 5,jJL^|j4j>.|jJ| t_iL>. (_y3 
4_LQjj>Jl .">! ,>><^1 " ^j\jj Lfl<_L>. ((4_j_4ll:>J1 jJ-iiajLA )) j_Aj ^j no j'^J ^JL^-a^^ miI ^j^l^ 
^_,_Lilj .4-j^^.j%_L! Lli-Jjl LaLx-i L^ju^^j^ iL^ 'J I ■ ^~ 1 1 Ijl .>.^tl x_aj L^lli )t-a 
Lx-ijj ' :j^ .^i*..! I L^ILjJlj_u jj-* ^^^ Ct-^ *^i>-^^ 4_uJa£ /_y^ i i i ii"v *^Li jj_uji_l>- 

p-ljijVlj iVL<t>-l 'LiiLiJI -ij^llj i—iLitllj i—iljiJI (_JjJl>-j I'ljJjj I II III (J.<i:>o 
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(_,_L«_o)) «i_iLl^ 1909 aL«JI jJlj-oI I Jl^Ij aLaj <ijLaj cW^i • j-'! •••Jt!-*^'j 

7c_xIdjL^ ijjjjj_u ^jLIuJ «U_<i:>-1 La jjj-£i3 *— *tJ-^ t (( 4_jj L^jv 1^^_AJ 4_<ilu '^m ,^tl 

I". "I J Ij (_yjl I ritVI \l y.^M t 4jj^Li. truth 3_5_i_5j>JI ji 3 1 '^H (ji ,j.ujia^ 

i«jL^j (Jj (JjLi>- (jjyJ <1jjLjijVI 5^1 jJI /TjLi- f-Sj La i_pj i4.2iLiA LliuLp 
3j_L>ILa I U-^lt 4ijl^ 4 JJ I fit ^lUu L^Lb 4^Li.uj| <JLui^ ^La:>JI -^ j ' ■-"< i^lj 

' (j^ ^ ^ V (j■^_LSLJJ_a t «Lij_u^Lb »_a Lkljua » t fi"1j «Ljj L<t>- 1^^ 1 Cjj^LiJ ^ 

iUisEj^JI 3iifiiln1l (jj3 Ijlj t^JJI (1952 _ 1859) J. Dewey lSjj-5u5^ Luajj-ai- 
LaLx-i (j* ' " 'I )«-^lj-llj j-S-iiJI (j^ (JL»-a.fl_il (j_« ^ 3 j"'* e\j La (_gjl Ja (_7SLIj 
i(j.«j<il 5| ji Sj^Lill (jlj i-djl I nil -1 J '-^ '"' L^ImJij S^jjiil (ji i_?'jj '^'-*^'j-A' 

. VLi^l 3_uj,LuJI <ilj^>iijj 4!ba^l S-Jlj-uillj ^j^^l ^^ pLajJJj 4jj>lil 

«Lt>-Li-i3 ^^2j (j■^->• «Lbju^ (J-^j^e-j (J.SjlJ1 (jl «LuLi:>-1^j_aj1 A-oj-alaJ] «Lx-i3>L>. 

(jjjLij Vj i4.ja^LLll ij£Jil\ ijjt djajjaj-iiJ I S^^SLii!! (jil iTcjvLJI (j.«Jiil (_yJI 
SHjLlII (JjLisJI LaLu ^ ■^" '" I JSLifc . L^ojLflj i_^l i3_lL«j(JI L^jjejLUj VI S^^SlAJI 

(_yJUj«JI jji JLsJsJIjj-pJIj J^l .4jJIHI l^lc C.ij£jj(_ylll 3.aiiaJ,l jlSI^'i/lj 
1 t i"^ 3ji^^_LaILa Sj-tilLa Q^Sjj ^^ ♦jj^M 3«_^1^1 (j_a pj^'l I t ri n . Jjiill 3*_bLul 
(Jjv (_yi^ "iAjill jl (_yiL>JI IJlJiI SjJlSj jL^jijj (_yjJI «LuJ^.:aIiil 5j.jiJI /tjljjj 
3^Li-VI 3_ii_<ji_L3 (jjjjl Jl^ jjLji x_a 3_u Lta. I jjj I ^ ^"1" Ijui (_y3 .Cj^lSLJiiJi,! 
4jjjiJL>JIj "ijLSlJJI 4.jjiL>JI (__)iiaj3j id_uj^j5tlll 4j«iU1l 7"J^I (^3 1" •""' (_7jJI 
4jJLla CjLdiLjol (j^ 4jJI Laj ... JajK jJic jiLII i_i:>.|_jj| IjLusj 3_l3^LvVI 

^ ^> -^11 Ij_lJ,Ij 3_<ij2JI SjJlS (_yJk: Lijij^Qj ^jjLft^ljjJI (jLa iSj^Lila-VI 

(_y.3 j>Lj>oI ^jj^IalUlj .4 jSl'-»JI 3_^jl-->"ll x_a ^ ^" I" Lul tlJ^S i"iU (J;*- (_ji^ 

l__aj_4.c joJ »Jlj A joUtI 7-jj !l J a < .U~ . ..I 4j^_lI >ijVI <LfljjiLi!l 

J t ri f u_u Cjj^jJb A a^Lcl (J aj . I ' -^j ' ^ ^ d jjj LiUJl tJJ)Ji.i ** Jj kajj 

SUj^IaiJIj . ( 1 904 . 1 832) L. Stephen (>j1^ ^Jy43 ( 1 903 . 1 820) H.Spencer 

Ijli I rir*^ (J rijlj LLt-LtIa I qIt jJ^^S.'^I JJ^ (^ JJI C3-*-^->" '^ ' (J-'^'j^ 5_LaL>JI 

jjU'tl ujjjjaLLl (<u^l I J « ' ^ -- i i4juLc,j (_yjL<jij"^l (jjjjjjjl (JjjjJLj i^LLa (Jj 
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(_j_«_i_LiaJI (—iLjtlLiVI (jjjj_oLj (_gi '(jjljlj ^jjJij 4_i^ '"•-» .^al LjS (_g^jj>JI 

j_3^L>-2lj .d-LiaJI )«_a ' ^jC'llj SLpJI Cj^'C I'la ^^:>- (_yl^ Jlj-ill SjLcLjtA (_y3 
<liiLiA «CLJI I". I rijtj i<ijSLaVlj "iJuajal i—a^Lo-u cjillljej Sj-iilLo Sj^LalLo '^J^ 

S-iLcuJ-iiil 4j_)-J^L>oVI Cj^liuuJI i$^' O' (_,lr i3j_)_lL>oI Liiajl 3-j^LCla-Vlj 
Sriirilnll jjij I I 900 /<u-uUJI aIjJI lill j ^ jiLJl t_^jk JLo S^uJ^jclII 4j.«i«JI 

. I j 'J'-- (_y^ M J . ^ A" Lilj_uj/ (jT^' 'Ij.LLljerJ I 

(^,.j>JI (j-jL^I ij^ l-«-jlj (_^LuII (J^LiUJI (_yji Sj-jjJI .Experience 5j_iiJI 

l_yjJkl\jJ\ Jlj^^Ll i_2ljj^VI (jrij"-^ S-LtSl^l (_yjfc (jyJj^' 3J52II .S^uJ^JclII 

i_5Jj| (J.2_«JLi I ' 3 "j " Ijjj-aj ji S^^SLa jju /<J[£ i(_yjj^jallll joJLjii! j ^" • ■■ 1 1 

(jl (_,J^«-4J lij^Judll (_yjfc S-ulill 3J32II 5 aj U", 1 1 ^jJlHI t_ufcjG L^ "^^jJJ 

/<J1_«JI tjl Jj i«ua ^^ilSi Vj <i! tlj^l Vj 4jivb cjla^Ltj LojSL=e^ ^'■'^b 
joJLlII jGjI i_g JJI j-L^JuJI 3_Ljj^jallJI i-aj I iilj"*^ 7-Lo i". i ntjl (_yjLj_)_ui!l Liajij 

(_j_aj .ulllj-ii- (_jJI (J II OJ-v «_o JiJjl L«-Lu LliLml I i|->-l (_jJI «UJiJ (_5i^ ej-uuLi 

jlj (jj-Lc L2.&-V » u ^" (_aj_^ 5Jlj>-Ij 5j_Lij>. VI I 3 ' ^ '' 'j ij^ (^3 i^jjIoLo 
d J ^ u •. 1 1 I - < I A L , ^ 1 1 1 ^ 1 1 iTill (_yjij '(J-^j '^'^j-^ 
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^_^I^ ^j-jj tri^ll ^^^j_^l ^_^ «Lj_u^jj?eIIJ 1 ^ ^ ' '■i.^tl ( (j^lj^^ ' ^ n "»■ rt i".^"ti j^ 

jjJLLa x_^l^l (_5i^ . , , ^ "j SjjiJIj jjil^IaJI joJLc ^::«-i 4jalLJ Lt-L.a--^ (jr^ 

iL«_LA:>. Aj-SJIj 3^jjiilj ji^jv.^! L-iCjILtuj iLJt^LJu (jLi-u-il ti-ij (j^ Lsjij^ 

Ujjl r til ^_$I it ufcl JLa L^-La^^IlSt ^LjfcLLa ^^hjj t fi^ll ^jj_^l ^_^ fiLiuoAAJl iTi'r n^]^ 

(_j_«_4.j>JI /o_L«JI itjLLaJ cLjjjiiill i_jLvj -^ . .. ^ il "a iC-jj^j.^ ^jjjjjjjjl uLjjvij 

1900 j<u-uL>JI aulIIj (jj^ I'lull (JJ-2JI )<JLLiA JlJLo <i;Ljj_>jjtlII c^ja^so jiil 

(_Jj_j.SLII lIiIjLlIJI (_5-I-C (_, 1 » II i«_iLLaJI Ijui u^jJu^ L^lii o^J-^ O' L7^ 

Lb^ili^l ' M"-^" L^l . ^jj I II L4X. LlL^J I jii I iil*^ LaJ^ (_p-4-l cilxjjx^ t<:L%jvJuaj 
3_cJ_iJI I j " J J I I (_5-J-!l 3 A II , ,. II 5^1al I II II 3.jajiJI 3_Ljj^j5tlII (j^ Lla^j^tia 

;jjjJ-«-t-i I ^"^1 ' '■"* ^_^ I , ^ J , ^ ^ i«Lul^j_flItj_u 21 1 
siuj_uill SjJJ 4jj.J>ij| (_g jJI jjU'll ' ^jj^ mhII (jj-ill «LuJ^.^><J I'l-rl I n't Jl^S _ 
4^^1.cj SjjjcHll jjj jj ' ^" (_5-3j i(_yjj^jcI<JI j<UL«Jlj S^m jjj-aj (_y3 (_£_>_c£LII 
. LSjLjj, Lcjciiajl Lo i4joUII Q^^jJiM pJ-jJil (Ji«Ju "^j I ii->JI ■ " ' I _; 1-^ « 1 1 
(_y^ I". K Milj i'.SItcj i(jL<iuJI 3iji>- 3-ijSLa SJLsLj SljU Lxiajl i"i-a-l I ii"t _ 
1 L^^ t"i I II I j Laj J t- I ii"t jJlJLjJ ij_iiu.c x_<j<Ll!l Li>^' ij-* cj-"^' (— flj-cajJI 
(3-la_m L^l i(jrO '''' * ^^ Oj-^ *>:!-*-^ ^^jLfl 5j3^Lc I L^ILoJii-j L^l Jca-'ii III 

. (2^j^ mhII (jj-^l (_5-3 ^^j .^-^11 (_ji^ jaUl 4 li I iil'^j 
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ifijiiai] itjii\ i^miii MM tT'^'Mj'l »biilt 

SjLo (j-^ jJi-LlI ' ^J ' ^,' I'LujiLx^al j-iSLfljJI (j^\j^ (jjjjjij (<si^ (jliiil 
jj-« (jLfllLj 21 1 «La^lj_uJ jj 2l Jljj_u 21 1 ^ "^ '^ * (_^-'-»-* 3^ iCLcj_u3j_« Jl ^j-jSjaHJl 1 JLA 
(_,lr I jal .U'.l jijLc. jl L^LiLaJL aSLsJLj 4J (jLJu Vj ijuLli!! (_yJI CjLoJl2J,I 
d_i^L>- ^jM U . tl ji ^ -» ,^ tl "a , J 1 , ^ 1 1 I jj.ujjj ^ -» . ^ 1 1 I (_j_ijLA djl iji^ljJI 
(JjjjJLj Liiajij .d—Ljiaiil dj^Li- Jijjaji£ <_jJiSL!l ji jj'J^^^' i-*' ijJVjojji^L! 

I jSLifc . bta 1^1 in'tlj L^iiuLaJj i(_yil2LiI,l j_iSLil!l i^jLj^ Sjli-I jJI L^LS^^-C 

LLu_u j^hll a\j . «Ltl3L>Jl Cjl^vl" r" r tl 21 I (J-«J cj^>^' (J-* ^ 1 ' ^ *" (__3^j_u ^^^ t M ill 

(^IjLiiJI a\j Lia-i-L-i I Lt-La.-v a j 1 < 1 ! Lajli-j 1 1 u -^ 1 1 ^j^ jjjk jJJ sLxj-oLc 3J| 
jl^^_5E_j *_xl3^ 1 olr (j-oJ-l (JL^- L$l ct-^ S^J ' ^-'^ «L<iS.>- liLilJ A^Jjul jj_u_uj 
5l^tj 4j1 aI^L* i L t -Lg jv L^-La (_^jj_ulj LjlJL?t_a t^^" t ri a jj-« ^-A jjj iA^Lul «Li2j 

. d tj < >» ^ * 21 4_« ljlJ 1 ^"jj ' ^ ' Lj_l»_« j^ ■^'' 

Jl ^j'a I Lul J 4.1 < - . ^ . ^" 1 1 j U '. 1 1t 3 1^ 1^ ((Formal ;jrjj ' ^ ^ ^ " TtiLaj-a^ J o<"i( »! 

.(_yij_«J,l jsljUjtAj (_gjLji-VI ^"'j 1 '^ 1' (joLjJj iaL«JI jSjUalj "ijJL^j «d£Lufcj 
«Uj_u j] Jl>.1j t^j" f (I a ^j^ 4_u3UjJlj ^ '-^ ' ' ' (Jl<. t -<i jv ijj^i (jy-^ ^JJJ '^ j>J-A 
i(_yjj^jall!l it^l^l (2>c, jLii-^Li » I U , >." V (_jlill 3^j .^11 ajLlII <iLjij_yjk3jL>.|j 
SLJiij (JjjlSj . L^ <iJ(JSj ijUap nJjjLSS Lt-L<>--^ 3jjLii-VI a^LlII (_3 J I ii" L^JSjj 
(O-AJj-^-ja-i ijajjjij iSjijJ^I 4_u^L2j(JI 3x.J_l!I 3"^!-" Lr^ (3i>^"^' ?-* (jia-iil 

^_^1 JLU-tOlJ ^_yl31 1 M ( (il (3-*-U-> t_$l t^_yS-JjLajJ f riS 1 (±t JT tt_ L aS cL_uJl1^1 ^j iM ( (iG ^_^ 

«_oj ^.. i^laV jU , ,.jl Jl^ i— ijJ (^jLtJI J ,^Atl ^^^ Lbtjiojl Ji^j .(JliLuiJLi 
4_i2I:a_La ^ * ■ '^ * ^j-jj f ri^tl ^^^j_^l ^ -^ ' "'a it-u.^ t^^j^i (JluJoJl ^ '-^ ' ' ' tJ'-^ 1 JLA 
1-4^ — (^j-cisLjj (JJa_Lo <ijf (^y^ ^j^ ijl^'tl ^ U ' 1 1 j2^ LaLxj ^^LuJJ (—aJUJeJ 

d_i^L>JI '"'1 3"^j"'^^j (jiiLojLiilj (jiiLi^Lij'^l ijf^ J i^'tl (_2jj^j ^''J^ 
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Lse-uau 'J^JJ '^'' 3^ '* ' /fti^ LiiuJ i^j-L^-i J-^i ^ ' '^ '' ^ '-^ ' 1 1 j ^_^_Lj_uiijl ^ '-^ ' o ' ' 
,jU,,.j! ijj^\ jsJjdl JlJ (_yk: J>LjII Jj^ cJlillj J-jIj-II (JH>^' (jr^ ^LillSLo 
(jlajil)) -^ I U , ^ ^ i_2jju (sJ jiajj/jf (jl Li>- Cj^^LIIj ijJj^VI cLajji^i^ -^ U^ i 

<ijjL^^ij LaI I iilj « Cj^LjIjtll I » (jlj^ Cjj>o ^ j ^ u ' 1 1 a!j^sc^ ^-^3 i«Logic 

3t^nlll (j^ ,3""'''^'^ «LogiC)) TT lUir-ia j»l JlJcIjj/I ^ Jjl |_^jMjJ,I (jJlill (j>^' 

J ^ .tl /3 ^ICtl •.r-jjjj.l ^ f<U cjI J « LogoSjjjjj ^>I» Sj-j^AJI 3_lSjj^VI 

_ ology J-»-:>.j cj-^'j i5-ijIUU 3JVjJI J^ i^t^^j^ PjM' r.'j-^j'^' '■-*-* (-7^ 

SLpJI i4j^JUJ (isitll (_yl^ SJVjJJ tiaiil bjLtJ Ltlaia _ LogOS /jja ji^Ul 

U^y\ iPsychology (j-u-ijjl foi^j Psyche (j^-iill iBiology SLljsJI (<J^j Bio 
(oJjJI (jjSLj (ji (_, irir ijLji . lJi£L&j ...Geology ,_>i=j^l CjLSjIs ^«ilrj Geo 

Ljjjjj, ^^^ (ju^_tu]| Q^j-rj I ril,l i»L£ «Llo^L<j<VI d_u^j(JI ajLiajsJI i—iLvj i_^^ 
i_ij£LII ^jis^jlj n_gjja^l i±JliLll/(_gj5ULl jLjjillllI (jj-ill liajjiljl (_y3 i^'j^'j 
i3.ja_3 3_L.aj.ja. 3jijvjj C^l^ .3_ujj(JI 3J(i!l (_yJI (jiajil (_y3 ^Iajj,j'^ SjtJj'^l 
(j-<_<t^jJLl,l (j-o (_yjQjl (JjjsJI L^Jijfcj I j -» ^ ' J (_yju^jJI (Jj^'^l (_7i^ I j * -^ I J 

cjLijilj.i I j" ' •"■ ' . ^ J ^ u ' 1 1 fi j"'i ■'' j ' "Ij i_!jj(JI 'j j-^ (_jJljjJ (JLjJLI -^"■^■Ij 

j_3>a (j-« 'tO-'-'' 4.iJ3L(Ji,l CjljLsol CjJIjjj _ <_jjj(JI 4jLj/^ijill Jjl _ (_gJ_(Sjl 



111 J Kll i-iJlj.5l (_,lrj Jiiiill (_, Ir (jitij (jlilll jj^ ijIaJiLi (_, o i n LiJl)) 



^^J . 3 T^ i t 1 J_Aj 4_La ^CJ_ul «U (3"l Mil iLlJQll Cj2lL<lS 4.JLJLLMJ ^ < ^ *- < J jljLJaijl 

'" J 3 T"^ ^ (jr-'l ".^Laj 1 » U (j-o (JL2IL1VI 3j-^ 3-3j_»-.a ' J ■-' " (j.<_lljil j<si^ 
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j J I ,^" tl Lai .t_ijjLll Jj^ Ja^jJtla pljijlj S^LxisI JoLLa (jl^J i (j n o'-kJI 
. ,1 , ,.tl n-iljj,^"tl aJJt i—flj^j (3^^ '— 'tF^ i-i\jj,^'A\ (j^ 4^^L«JI ijJIj jl ^^ 

j_ifc (JjjLj_2JI (ji Tc—uajlj i(jj I II Iaj^ I ijlr lj_a (jVj^l tj^ N I'lll .(JjiuuJIj 

JLSHJVI jjfc »lj S"ii iiVlj 1 1 j ''' j»>Jj ct^' '— 'W^j-^' L^i cjLJSLII (j-« JLSHJVI 
Lai .cjLl5>>JI ^^ cGj_JLl (^1 ^ ^cS:^! jl ^^1 ^1 cjLS>>JI ^ 

jjk (jjil-LaJI (jlSj . L^JjLu (_fjL>-I «Luj^ (_yJI <ijjj^ (j-* (JLfllLiVI ^4^ (JjiuuJI 
(ji^ sLlo^Liji V I J «Lujijj3l ^ U. ..J It jj ,^.tl ^^^ l-yij LaS 3j.«j<JI (JVjGjj/VI 

. ^1 n I (ill 
(_," i"i J J I II j-^J • WjDj' Lt^ 4_lo^L<j<VI ajLciusJI CjI^J^ <-,A"IC" Vj 

d ^u;^j jU , ..jV SjjIjJI jlJuj (2>jI 7'3j-^3 ^ ^ ^ u ' 1 1 ja^|jL>ol 4£Luj< (_y3j 
(jN jJa-UI i-sLiii^l 4_i£1JjjKJI 3.uijJSL!I «LT jL:I (.^jjjiJI jII J • ^ ■^;j 

^ U , "j'vl (jlajJ,! jL^yjV 5jjJl>- <il»-j_o ijlii Jjj n_gj^LJi,l J ■'■■'^ (_yjQjl (JJ-2JI 
/j_A^ 'J '"■ ^ 3t_jl^^l QjSaj\ ' ^ < ^" ' ^ ct-^ Cjj o"|( 111 «Luj)jj'^l '^ J ' ' ^ *^ ' ' ^_^ 
J j< n'ltl (^ ij2laJll 5-alj i^ll Lv j^ (jl^ |_^JlII j_jJj,jjJ,I j_iSLfllII 3i^j-o 
j^Lol (JjijJLSJI d_j_2^>JI jsJLA (_y3 «Lal3L(Ji,l j<uil (j-« • *l^^>Jlj (<s-2jiil Liajij 

tTjjso «lj^l 3 iiio-^ (_5^ (jlajjJJ 3±aLi 5.<jjIjj r>i"l (I 142 _ 1079) Abelard 

TcJLLaj-a-a pJ-J-<i (j-C (Jjj i n U dJLs Ijuii x_oj KiDialectica JJ-jsJId (jlj-i^ 
CjLjIjU (_5-3j .iS^Lj Laj i_j I iijJlJ,! J .^ « tl Jlj-la i " . -a- j 1, 1 IJL^ ^u-u\^ Logic 

(JjiJjJlJ «^J I JlJJ.flJJlSlj (JJlJjL LuLaLv i~, I III III (_gJ^LLl,l jJh£L tiJlill (jj-^l 

^_^l ((5j.:>iJ1 ^^_aiJl)) 4_uS JJ-* cr^J ' ^ j -^ ' ^ 1 1 ^^^ ^^ U , --j > I cjTj J ' ^ ' I ^ '-^ ' ' I 

a_cu^i *LT jLOiiV ijii: SjIjlJI iia c_JikJi 5 ji;; r jslj-cJ ^-ib^i aj^ 

(j cij iaI til ^j tllj 3 1^1 iJlj J '"-^llj jj Ulj (jii ;->JI ,_^ ^)j«JJI ^1 jKJI (*) 
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(jr^ (jljJjJIj (__>.aJL>JI (_gj_Ii_(JI j—lSjJIIJI Lg^ji" i nl (_jli^»- ijjyijjj Lx^ ^>-" ' 
«_a I . ^ J . ^ -^ i«^l^l (j^ JjJljij (_j3Lj V (_ylll 4 «ijS<ll 'J^l-^ ' "J CjLxjLLaJI 

iCl!J_lfc^UI d_ojL^>J (J.2_«JI ijfMjS3j l4jL;LiLaJlj CjLuioU^U ALJlIuiVI «^l^ 

s_)-^>iil) ((iJi*jJlj>JI /<s_L«JI (_jJI jojjLill joJjiJI (j-o)) (Jl2ILiVI (_y3 i-y'j i-<»j 

(Jiajil (_yi^ SjjIlIu tiuJijsJI jaLiJI ^js>- lIu^UsI (Jj'^I J .^All jj-a (JjiaL>JI 
l^^j^Ja j_<kj LoL<u 'I .>. 1 1 |_jj^_LaJI I'll iiij i<:L«_i_S_«JI <ijL<j/LiSj (_ylajjij'i(l 
(_^LiiJI ' ^ .^'tl jjja (_gjjj^l j 1^ ' 1 1 (ji LuiiAJj ^i^ .(_yjj^j»jj| jilj ii'ii iiVI 

j-nj i_g J jul£l jj U i 1, 1 (jLj (jiaJI 14^ jLi-o ij irO<ll 7-jljJ foJjiJI 7-j|j i^^Ijul-xju 

' j'^'^J.' '^Ji>^?-'^' ?'_1>" d-Litjjt .l±jJJL>JI j<sJL«Jlj l±jjJiJ>JI J .^«ll JLjILjiI 
LI, JlJ_4.J>Jlj (Jl itVl uljj (_5-!| (JiaJcll It^l^J itiiJtaJI /t^loj J ,^.tl -^jij 

,aLc gUl I II 0"^ JJ-* * ij-^ 

itjj/LlII tjj-ill (_flj.caIllo u^ iJi<jJl:>JI (Jlajjiil (_JjjSLII 4£liLuVI lulS u^^ 

j_y3 tijjJ >JI (3-ia Ul SI ujj > J Tl (j-Cl>-l ill (_3^ III <_t A ll > U ^ \l '1 

JjLSjjjj (JlLoI \j~ \y-i\ (_y^ Ji p '^ alsLLo 'J j "^J 1(__>.q-JL^ ^^'-^ La (jlj m 

( 1 856 _ 1 788) W. Hamilton OjiLaU ^jj ( 1 863 _ 1 787) R. Whately ,^^ 

(jl J I II i II Ljljlj (j-o «L>-lj^l — (_, U I iijal jj t-i i 1, 1 JjJls. (Ji-lj (j-a _ l^jLv 

d I II jjJlJ jjjjjLa i^^hjj I II * II ^^^j_^l ^_^ ^ '-^ ' ' ' 5 JljL_u1 jL-»j (J-« J-'^J **--*-*'J 
Aajas'- CjLS^ijLj Jajjjlj (jj-^l \j-it (j-« LoLc (j-O-i-o (_5i^ ^J^ '-^ "^iJ^^J 
sL>- tiuJijsJI (jIajJkl (ji T-Lciajl (_y3 "-^'j dj^ ' .'6'"J! ''^t^ d-fllsmi jLj^ X-^ 
it (jL>- jj-« ^CL^e-Jl CjLlx^oUjJI 51 I II f I ^ "^ y^ J '"'^ jt_i_uLiJl ^^^j_^l ' ^ 1^"' n ^^^ 

(JIJjjJI (JjL>- LxjO ijS>-\ L-J^[s>- (j-O pun SljlS d-LfljLiLslLlI CjLjJ^U^I J^LaJJ 
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d-Lu LaLx-l J^J-1 (j' * j'-^"' ' "' I J-* (.3-^J • l-^JJt^>»JI (_y^U^I (jialil «I-X-1J 

./sJjJI 3 li I rir*^ (j^J 

sLioJ^ SI Mill LoLx-i 4^jLcu^ iJ:jjJi:>JI (_jj^UjJI (_j^ajil SLJuJ Cu\h i(J^i 
■ I j ■"■^' i—SljUfc^lj cl!ljjjJi,lj (J^ljjiilj I -1 jj . ..^1 jjlSHIj (jLajJI (_y^ ijsJjJI 
(J_aLSLlj (jl Jj-^ '^\-Z i LJJ_S_i I .^-»-a I j . ^ -»■ aj tijjjijsjl joiaJI ,jj»jj,i (J-<_l2j 
CjjLS (_5-j-»- (j-J^-<iu-»J I (jj-ill (_5-3 'jj^J (ai«JI djLcuia x_a (_yii5U_pl jjIajJll 
4^^<"iiMa (oitJI sLiLjii^ CjjIS (j-L>- I .^j.^-^ ijLjIcI CjIJ iJlilj^Iala (j-* "^ t3^^ 
(_^ pun d rtinl'l j _ Lj^j L*^ _ (_gjJJ^ jt-iiU jjl (Jj^ '2-4^' J'J-^ Ct^ 
(j-o J-J-^ CjJIjLoj i(_j_iJ^.jaJlII iJiaJcJil ji (_gjm (Jiiil,l (_yji cilije-LlI /j_ikLLa 
f_j 1 r ji 1 1 JL^-lj I , ^ , ^ ^ " p Ull 3 li iiil'^j (jiill,l j-jIIaj 3_L«-ijl5'^l CjL^jsJI 

.SLiill j^\^ Jtlo Ul^ !''< j"a i>L-alo J^^\ 
<l>-j J iJIjjJljsJI (<sJj(JI i_Li _ J ■"■■'- x-LjuVjil tjj-ill (— i-i-alllo _ (jlj^ I cdJii (_y^ 
t ^ ' '^ ■*■ aj L^JLlISjj g| t fi ( tit (J-«L3 ^2>J^-<i-Il jj-« JJJLJJ i^L<i_ulj ^LxiaJjl JJ-* *^J-I'-C 
Cjjl^j" ( ti i^^s^j (jj)^_j_A (C-jJj (j-\_J S^JoLUI CjjIS 1 Ju^ L>-^' (J-* * I-JJl^j ■ '^"^a 
^^^jjjjjEjJ 1 ^jjjL_u^iJ I 'J ' ^" ^^ J ^" ' ' «Lc^^_ul gLclj (<t ^j-^ ."w A , ,.1 ^_^IlII jj_a 
4 < I I La- 1 1 II a Ljj^jso (Jj iJa-is Ljj^.j>o ij^ (oJ iJluJL>JI joIjlII (ji Jijj ./nUII 
jjLSLa . d! Lj-iis Lj^ I (_5-Aj 03^-^ 4iuJi:>JI Sjjj-^iJI (<u-ojJ SJLjlS SIjIj ^ ^^a \ 
Cj-^j_iI I J_<k (_5-3j . Liiaji iIjLj^u^I (Jjj-oIj (JjujiI (J-<_lSjj ^ — ->a ^j^ JjV 
itjjiluj i<ijjlj.2IL<j/l CjLijjwu j^\ (oi^ 1^1 ijj-a L^l j_yJ| 4_ulj.iIL<jiVI 3x.j_(JI 

^"1^^*^ La ij!^ i L^Jlj^ ct^ SjLjfcLJaJI )tjL^_jJI ojlj^j L^L*^ Arm] (j^ijJLj 
^ * J .' ij 1-^ 'J . 2 Lftjl J <ij^ ??-'-y - Mi^ _ « I J I » jjl^p^l (ji (j-a LujiI^jv 

gUI I iM jJ-^SlLa j(j ^_^_jjjj?tjjl jt^l^l jj_a ^^ ^" ' '■ '■^ ^>-^ t_5jj-*-^ (cIaS cIjLlx^UjJI 
^^ j 'J iCjLljIoLjjJI tLftJ-C » '"■ joJ 3 "aj U" 1 1 «Luj^j:tlII 3jL>-"^I aJJt (jLs 
''^J J '^"' ' ' ^^M-^ lJiJL>iJL1 (^jjj-LaJl jj_a CjLuIdu^I jJ^o-idi ^^'^■^' /^^-La (3:J^ 
"ijj^UjJI ja^ljjLj IjjN 1 1 I Jui (J^I (j-*_3 •(_>^L>JI fj^2l^jX\ JS<"ill (jJjJa i^i 
La jj^i tjl^ Uj . (jiaji,! m\r (_gl i3_i i hL-u^I j'siill (j^jlj^ /nlr 3jj<Ij J (_,lr 
d_Lc -' j ' ^ J -> a J j<s_^j^;:tJ LlulS .^ ,^tl-^ 3j_^j sUlI L^I <Ij Ljji u_^ I 3t!-*-' 
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3_u^ (1914 _ 1868) L. Coutrat IjJ^ u-uj^J 1900 ja^UJI j^IjJI dJUj ^ 

tjj'ii.ijli Ajvjia jLcij iLogistique 3j .n'tj-aJI <il«li ji Logistic I ^jU.„-^jltl 
pl_Lj_ol i_y \c tU-L^jJjj Jjl-^ 'LiL-u (>.jilj_i I>jlj5 jii^ JlSj . 1904 aUJI 

^ J •^■^11 <ul\ ,_j3jj i^JJI (1864 . 1815) G. Boole Jj_i ^jy>- i^jJj^Vl 

l_gj (J ri U LU^I J>jLj IJll (j O ijj— J jLfl-lj-ul .I±jJJlJ>JI [j U ill jj ri J I iiL-J 

(jl^.^j-y Milllj ^L:jJLi tiir-i-^ i^JJI (1871 _ 1806) A.de Morgan tjL^jj_o 
djla^LtJI 2^j^i\ju3 « 1847 _ jjjj'^H jIaJJi,l» 4jLjS(_y^j i|_5JLii21II jlaJll 

j"'^J J ' " ■^"' (j-^ J l^itl I aj .^ I I j 1 ^ 1 «" (2A-4-1 jjjsJI (j^l^ (jij "ixbu^l 

tf JLjk (j-^ j_L-i-Oj \j (j-rJ-S-^ J^ >Uj , ,.j< SjjLsJI SJiill .alt j" I iilj i3 ji iiL-u'^l 

j_yju3lj^l (Jjljellll)) (J^ TTJ.^*- ct:''-^^ Lr^'-^J^^ (JlajJll (JjujiI IjlSjk . qjjLlm^I 
(_y^ jJa-3 Jj'^' O^ Ji^^lj .« 1854 -j£Jll\ (>Jlj^ ,_>,aJtL3»J « 1747 _ J t-^ "' -1 1 1 

_ 1 847 _ aL«JI I jui jLn^l (2>SL<iJ^ '^ • "■-" (jLvjj^ oiLLjl i—ibs jjJj^ aLc 

A iliJ i(__>-3 i(jjJ (Jiio ^3-*J jj-*J ^j' 'jj^J-'' (j-* p'-i^' ^^^ tj_^ Adseli-uu] 
(j-uljil bijj jj^jJI eJJt aI JlJt" I III (3S>-«-i (_7^J • „ i^aj jojjiLlo (_yl^ ijj^ 

Jj_i L&j-illi:! (_ylll (=) 3j^I 5-a>Lc. lilliij . * I- 1+ Jlo uIjLW: (_yi^ 3JI J 
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3jj<J CtJlSU Vlj LLUiSJIj jjJl:>JI (J:a-o iJ:»llJ l-Aj-i^ jl *La^l i_aj.j>.| ^j^ 

(t_j (_yji I) 3_jLi^l 4jjiiiJI VI (_5 JLlL2I!I (_yIajjjVI jiajil i-2j-»J V . La^fj 
3_LiiiiII 3.jiii£ (_y^Lj^l (jlajil (_y3 Lai i(l) pjjiojj,! ^Ir ((—i) Jji:><j "-i^^p- 
d-iAllI 4-uia^lj ^-LalajtJI ^ j.^^^tlj d A\ ,^^iVI dj,>.^llj <:Lil3j_JLll 4-Laj_pJI 
3Ji^Lj (_jJI (_j_ii3Lj^l (jjajil -1 • " ^ 'j^j ...ijJIjij IjLjk (j-a sLijj^^pJI ^ J . >. ^ 1 1 J 

,CjL^^L>JI <— ll I r|->-J CjLLUI <— II I ri-Vj Ijl ,>.^ll (_l| I ii-v ^^^ i4j I rij'tj l±xJV L^ 

CjL^^L>J1 Lai . iJliLLllI x-a LUsj Ij Ijl .^^tl «_a ^U , •j'vl j 1^ ' 1 1 J^LtJ [jlAs 
ljJa_Ll,l 'LSjjiJ /<sJ (_g jJlj (_,_LbLj^l (jJa-Lail LaL^j Jija-" i rrU jL>o"^l ^ j"" 
"la-jia '^\ LieJjLi jjj i n'^l jji <JllL£^L«JI i±x:aj^ (jl >lSI^Ij . JUeJ (_gJLLL2jJI 

' ■ 'Jj ' ^"' LT^wh^'^' >^'^' i_*^-Lcaj cjLsLLis"^! (-jj-ai-l Liiajl jjfcj i(jL>.jj^ (_gj 

5^jjJ,l (_y3j i»lj I rill f_j\r SlljtjJI Sjiabpl (_7^J 3 li i nliill fj^ iCjLa.j^^Ja'^l 
((((_!» _J 3^^^.c. f_j\c i) 3_ijiiill (jl lj.ji-1 Tciiajl J-H .3-aLc. 3 ■^'^ ' 5-ul I ii't*^! 
J_i I . i.i-fc^ (i_!j I) Lui (j^^jia (J.*:>o V (t_! I— *:aJ I) ji (i— ! JiiLxJ 1) ^Ha 
,(_JjJ>.| 3^^^.C. (_gl ji i_jj>JI ji (JjLilll 1 1 -1 j "_; ' 3^^L«JI jji (±JLi i-Sjia 3jjJ 
'"'I J I -1 <- (_^ CjLjJijJLII (j_a j-jii^ «ljj (j-4^ tiJLi (_ajJa^ 4^^L«JI JLfl£.l_5 

(j_a j-J-^l — jj-^ <JllL£^L«JI I— ll I ri'>J djLjJll^l ^ l.^--l I JL>o (jVlj . J-lSLlJjJI 

Jbljjjj jLJiii LiSj .jjiajj,! (__>iajj^ (.3-^ *— ^wM Lt^' fljjjSll 4j<i its a I _ Lifcljjji 
VI CjLjj^sLjjJI i-i irijl)) « 1919 _ SjjisLjpl 3riiiilriH S^Aia)) 4jL;^ (_y^ _ Jj^j 
.(((_gj^jj| I— Ijli iiVLl 7!:J1-»J Llll^^LtJI (j^ LLjL^JI 
7c_lSjjj jjj'--'"I 4.al3L(J,l 'j j"^ LlJIjj (J^ r-jjjsj JljIjJI jLsoVI ^1 (_5-3j 
/a_jJJ Lxiajlj 4(jjj^^ ^jLtiuJ /c^ILajL^a (_^ i(_^_Li3Ujjl ^'-^'11 (jL<i£[j , U^ , ,. ."j 

ja^l . jiuiljjjij J. Venn (ji (j^^j ( 1 882 _ 1 835) W.S. Jevons jjj.ix». (_jiJl"iMi 
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^Jnh'ln i"nii/)l tuLfjjjiLJj\ 

(J iiS<ll l^jLv "iibu^l (_yJI (_jlajil Jij (j^ ^^3 i'LujJu Ju-^iill (_jJI (Jj-aHl 

_ 1858) G. Peano jJLo t-uj^^j (1925 _ 1848) G. Frege 3-:=tj>^ M^^^'- 
I_l-lS-ij-j)) Jl^I I -ijil'N L>-jj>-l (_yl>- (J-^j -'-^'_>4>^J "M-y'j "ili^ljj (1932 

, j U "i 1 1 3J^^j tljLLiisLj^lj CjLjiau^l Ljj-3 jJJaJil (jl (j^J iCjLjIaUjjLl 

diLtiisu^l (Jjj-oi _ (j^ jl - (_5-3 (j-CcvLJI (oia^l (Jj-uj jjl^j-i ijlajij .(_jijj(JI 
.4lLoj_i (_yjLjijVI ^^£LiII TiJjLj (_5-3j ij^j I'll* 1 1 (jj-^1 (_5-3 d-alsLiJil joJa^lj 

D. Hilbert Oj_i 1 j_<fc Jlj-o jj 3 i; aijJI i^jLijiaLjpl /aJLc (jL^j 

(_^jj_i-aJI oLsoVI jji jji-I oLsol ^ oLjjIsLjpl Jjj^l i-^^-i^sijJ (1943-1862) 
(_yi^ i_jil^ iuuua Sj^ljpl LjLua^ (jl (_yJI i-^ jj (^ jJI iFormalism (_yKJuJI jl 

^M ^" , ,.VIj 3 jl A< tij jjl I iilal I j _; ■> _^IjJLj Llll—LjijLjJI (j-« (3 ' " ' (J-"l-J-"i 

«:Lp.l La jSLii jji Cjj-AjJti f'jjJijja (jl CjjIj (j^ ^^J^ . Meta-Mathematics 

3jj_aj dJLl f-»^J (_5JI ■- 1 '-^J (jlS (_JJJI ij-<iu^ jtjLjJI (jj-ill (_y3 3-'-'-^ Pj^-*-^ 

"^J*J. a^Ul! (j^ J '■-''II ' ^j ' ^.' L^i o»"i III (_^ Lt-L<t.-v (j^LJI J^:::^^ '^Xi-^ 
(J^ jJoLLl^ ' (_gj Ml J 1 1 jXjUI 4jjL:aj| I j "a jj ^ jSLiujj iiJiiLjjialj^K L0L4J 

aJ-it (j_a (J'C i"i I (_i_iSjJLll Jl^Ij^ (jj^ja (j-CJ 1 1 l-^j • " ' LlIjI I "J j ■^ " ^js>- 
i t_jl^^l (j^ (jl (^1 «L>.l^^_uo ^^HIajJ jLiutj t'A^j.jO jc-lALAa 4_La_uji_Jl /c_j_ALiI,1 
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J. Lambert Cjj_j^V (jL&jjj L. Euler j-LjjI JjLJj_lI p^o <)>! j t-^ ' 1 1 ; (j^jiall 
jLxiaii! SLl^I,! (_y^ljpl (jlajil SLiiuJ ijjjl^ lt"^ '^^ Bolzano ^IjJ^ jLjjjj 

iJjjJaJI j_ii ij_iLJ,| (_gjjjill i^ljjVI i_5l iintuition (jjJl^I q] ^SJ-i iS^^^ 
(_jIL>- (j^ia^i^l J-La joJJl^ i>L>ol I JUfcj . I j ij oLtiisu^l j^SLiv ijJIjjV 

2_ujL<k JlJjI Lx^jIj (1966 _ 1881) L.E. Brouwer jjj^ (jj- . n'j^J ^^jJj^^JI 
J_5_i^l (jiij miLj (jj-Lc ljjl-3 ^jJaJll ojSLj tjl q^jjj/Jl^I ^^I -A. Heyting 

tlLfoJI Ijijulj I Jl2JI jUijJ, 4_uj<L<j<3l ^^jSLjjJI (j^lj^ IjjIoj^j .lIiLljIoIj^I 

Vj il V Lolj I Lol «(_yAII) |_^l j_lUII iLujj^JI jl f>a>I.I ciJlill o^Jla (_y^ 
(iLs-i (j^ cjLjjiau^l (Jjj^l (_y^ cj^ijJI (jj/jl JlII ojui (j-u SjjIjJI (JiiLiuami 

4-La.^j; o" I ri tl <Jl!ul£Lol C^jvjJa 3ijLi «Uiac Sjjia i_^i^ (Jlajil j_LO^ ^^iaj| 
i±uJl:>JI /oixll SLJiill 3j.^.4^ l1uJl>- (_7lll 3j.A^U L^JjL<u q\ (j^<-4-l i±x-pu t JljuI 
4jjLaj|jJI (»l3j'!^l (j-o VjlJ S^jjJI - 5jJii4!l (^ISj'i^l j>oj (»l Oitlli-ol f.\js>. ^ 
j] J ■''■■ '- tiJllLlI (jj_SJI (_5-J->- '-JJJJi (j^ Cjj o" I III (_yjJI I'l ojSttI Sjj^Lill 
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Lvj^jji J I'll nt lj_u (_yJI (_jjj<LJjjai jjjUjjJ 5j^^ aLc 1 1 202 aL«JI juji^aHJu 

4jjjj^ (_y^ 988 JJjlII ^Ho Oj'-^ d' Cj-'^ •MJ^' ij-" I (j U"t (_ylll aL^j^U 

Jiu ala-j-Loj a^jLcu^ a^iUiL flj^l (jl£Lol (j;^ jl DCCCCLXXXVIII : I JSLi 
VIII X 3_LJLajjJI Sjj_i-aJI (_y^ L^jIj^I t>-ij 3_ujj(JI L^jjj-oj (8 * 113) 

j_ijajj J ' >> .-I ' CjJLaj LoLxj (_pJll .(O-lScj ^J*^ ' j"^ (_yJI r'Ll:>o '^^■'-i^ iCXIII 

I— <-'l--^lj 4JL3 id-ULXiiaJI CjLiill t_!^a^ jj^ *l>^ ^i}-*J "^ (j-LajJkl » i U , ^ j 
5 < HI u^ 3_LoLSL!l ijlidl (_y^ 3i:jljJ,lj j.^uji1II <3J f '^^i f U^i^^J '-LaiiJI 

p^g-tla J 1 1 13-*J * •-* ^-^-^ L7"^i U3^J"^ ^^ 1^ , "J > I ^_^la_Ul aJlJt"! I III *(_>>• I » 4_Lt_»_LLijl 

Jl;*- (^I J '-^" djLjjiLJu dJjLik "^L^-jJ L^JSJ 'pj-i ijij^ (j-^j ''-^j-^ 3>^ cjjJljsJI 

j-ji-al I Jui (JjL^oj iiJ:jJJL>JI j U ' 1 1 j j<uJ-iII (JJaJil (j^ (j-^^ i—S^lHi-l «_u-3 

3_j_LjJ| j2j-C. I ^ '''■'^J o' o I'' 'j-^^J iiial ji" I ii^j (Jjljtjil Sj^Lj Sjj^ 3|j! 

jJl^I I Jlj* (_p (Jj£ 'QJI L>-LLa (3^ (oJ 7"J-'^_J^ ^V^^'^'j LjLUaiil ^ j ^ U ' 1 1 

(4). -„ . 

(_y^jj(Ji,l pj-ill Cjli (2>-j^ Ml < tl (jj_SJI 3 ■^ • " I "" (_,_ii5Lj^l (jJaJj,! Tc-La 

j_L-L.oJlj 3_2_lSjJI 3 a I J ,^ 1 1 Lj^ Lijli III _ VLiJvl - (_yi2j(Jlj (_yjj^jallllj 

3j '-^ .' CJi-ajL.2J,l (j_a 5j_jLj_LII gal jTn nl (j-« L^Ii-iS-a Sjj^ Sljlj . > U , , >. : 1 1 
dl^ S Ml a «LcLj_i-i3 jj-^*-**-^^ tj~* lJ-*—^ Jl^ *(J-^^ tj-* «L>-LLa (3^ (^ 5j^<l a 
jjjiaj (_y^ Jt^P JJ'^ jil-a^ i5j-»ILaj ^.'J'^"^ ^"^'^ lSJ-^ 4jJLii2j 4_uitui3 
iAjLfc IjlH^. LLuaiLI (_yilail,l (JjLaHJI (»Ji^J .SJlC 3jii I iiI"°i (jl ' 'I'lJ (jjjjij-o 

Ljija i;j;jJ>.^l »1 J mi'^Lj MJiL^^Lc. (j-C ■■' '^■^" V "isL^jl jl »(_, Mill ,_>^l^i- 

. (_5JjL»j /oJUJI (_yJLlILij 3_L>.jLv v^jLs^UJI ^] (_;ri«j 

j_j|jjjj_j J_u3^ ^LlLo n_g^jiill liaLiJu S^jjCLo cLicuiill jJ^J-o uJ^ ^Ijjla 
. ^ U", , ,." I j ^jj U (2>CJ ,.r5^^U",l I (_2L^jVI SjjJaJ)) (_yJI 1905 aL«JI Jjj/j 
(_p)) . L^ -^3^3 "^ (C-ukLio ((djLJj^ SjjIj jI Vj£.» (jl i-Iii-jjI - '_>i^' - sLicuiill 
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CjLjjI j^lJeJJI » jU" . ,.j V (_yjJI <lfljljJI CjuLjSJI jL»jjj ^Jjje-Lll j j ' ^ 1 1 (2>^ 

d-Loia^j (_yjj^ «(_3-^ (_3-Il J J i"i"t ^ j'^" (j^J 3j-^ Ct^' 1908 aL«JI ^ _^ ^ U ' 1 1 
(Jlil^jLio (Jjv ^1 (_JJ| LxjO h^jj>.| uLxiia (_yJI J J I'll ji lALC I Jj^ (_jJI J J 1" "1 

LJjj Ij.j5-ij^ J (j I'lij 4-Lo 3^jj J (j i"i Jt^?^ 1900 (<uj<L>JI aL«JI (_yJI jijjiJLij 

Jj_flJf JLTLoI 3 n\^\ : 1 1 J 3 lii ii^LaJl jLj^ aj-u^^ i,j.uJjLj (_y3 Jl2^ 3 n . nliill 
IJlj* tJi-S ...j_iLu i_jjj^;vj cLajj^ <_j^Jj^;vj iJ-<-uJ JJl^j-iJ JL^jjIjji lijjj-i 

'>_, ^t^'tl/' '^j • ..lj.^tl 4^ ^^^ |Jj£ jj^ I ^ ,".C" , ,." -sJ j_jj^ I J i jtlflj SJljcILcu^ <ClSi 
x_<j/lj ^ ■-' • " I ■> ' ^ J *-^ J "' (_^l i_S-^' '-*-^ ijsJjiJI iLfljj/^ia (j-« L^Ljia^l 4_lJLc. 

3_3jJLJil ;^jLj_0» JL^Ibljji (jLxX.! IjLjfc tj;^ JJt\^Jjjl\ (j J I III (j-OJ d^^ , ,.1^11 

(jKj .((1922 _ 3jjiii;ll Ijlj^dj (( 1920 . 3<jjUII (»>^»j (( 1919 _ 3jtjjUll 

.(( ISLuLujLa LuSjjjd Jliill i—ibSjl ^j£i SjijJlII 'OLoL^jjiI (JiJiIj i(_yii5U^I jjisiil 
(J_<^lj La-Lu ,3 ,^ll ^tl 3 li I iiliitl (_yJI «I^><j1j iJ-<»-«-II ' J-^J ' " • ■-i ^j" Liajl L^jSLl 

3 K Ml a (_^i (jl (j_Lci Jl^ J-^j o^J -(J^ Jl JJ^ 5^ SjSUiU «Ji54^ J-^j 

(jjSJi (jl Lai L^l Tcjiajl i(j-UjjjjiaJI (JjIjejJIj (^J^Jdil '"■« '^--^ lil cLuLtuis 

(J^ i^jJ>-\ 5jLj_«_i i^L«^ 3 jii I iil"'^ SJSLAa (". I imI L^I Lalj 3 ^ ^ U : ^ 3 K mi a 

(_,_(.SLj (ji La^La jt_u^lj . 3_j_5.ia_La J^l Mia (_yji ^IjlS 3^;. , „lAtl J^LiJ,! 
(jjjjjj 4_uu_^_ui!l A^UI (jl (_jlj Ji^ «Laj^ O'^J .(<sij(JI (JlaJx-i (sJjiJI cLituia 
(j_a (jJaJil idjLXiLaJI (j^lj^ jjj-aj (j^lj^ (JjjjJj j U '. 1 1 j , d .j ,Utl ^j^lj^ 
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j\ (oiaJI /«ilr x_a Sj^^JI CjIJ (^ (Ji. JoJ 3.j .UtI (j\j|j^ /nlr jji SjjIjJI o jui 



aJ~^ I". -»- 1 1 nl jlj itlijiiflj Ij-u^ LlISj Laji2j Cjjj.jvi (_^l i_yJt ^ -^ J . ^ -^ 1 1 

^ « J ' ^ ' » J u . ^" (jj^_iiuj(JI (jj-ill 4.i<jAa (_jjL>- (_gJJI jL>JI ' ^ u « ' 1 1 jjl 

i^jjj t ri^ll ^^^j_^l (3^J '0-5:* ^J-3-^ * ''-^ 0^3-^ »^"'^J J ' "J AJLa^^SLiijI (j-\_jij^ 

(Jj-ajj LoS jA^I (j^'j^ ijiail,! (jj/jjj (Jj i^ilLa ^ ■■■-'''II j<J[^ I j ■ ■■j 'j L<i£ jl 
(_yIL!l aL>JI «Gjl_aj (jJa-Lftil (_yLLii!l pj^IajJ,! L4JI ijj'v li'ill jji^jv 3J(iII (ji 

i3_iillj (jlajil (j^j ^3tA>" liaLjjVI \'jJt \j^-yi \^j^\ <_jjjlII q] ^\^\ 

^^^Jl (jl ■ '^j .^^ t^^j.^ ^]y^', n ^jjtUlj ^^u^ ,5^^-* 3 ^^^^' U-3^ Lt^J 

CjUu (_^ «U (Jj^ ^ /cSL:;t-« Jljjl^jj (J\12lu^ ^{^lllH^J jJ^-a-oLj ^^_l<w-J (_^^^jJtJl 
, I U ■^ 1 1 1 J cLilaLLlI (jaiiilllj ^JiajJu jjlajJll i_3jj(j (_gjjL^lLll Lbij Ji^ .(j\iL«JI 
.^jlJJljj 3_L^_ljL} t(_j t riaj 1 ( "1 . 1 *j 1 ' >* rt J 1 gl ^" ■".I ^ U ' 1 1 ■ U ."j I clA-pe-} 
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oa-aJJI J-Aj (_y^jL>JI (JiajJI (_5i^ j I l-^j tLLiJI (jjSL<j/j jojiaJLi (jialll)) 
^0-^_^ ^ jJa_JLi jljil .liJIjJ^I i^^l JLjiijVI IJlA j(j t^a (_yk:j njLuill 

HjLjij^kU Sj_L«-« Sj^<iJiiII jl ju'tlj jjC^'tl (j^ j il u"tl , u ^ \l 'i IjiSjk 
Aj_Lcj 4jjJiiiII CjUjiill (J;L±3 (j-* (2^ i'?nll Li>^' Ct^ '"' '^ j ■ (»^ij<J iSj^' 

SJiill 3.iuii3 Jjjj l^ji.ilj'qj S-LLjialll ^^j^l J.4^ Au !S(3jSjJI j.^tJJiiL! 

. Cj Ljia Ijp I Jjj^l (_y3 3 J ^ U •, 1 1 3_<j,jjJ,Lj lioLjjjl (_yJ-»J l-x-a i L^Lfclj^ ^Ir 
' J ' ' J"^ *^^-^^i>^ ' '^^-^-^^ ^>-:^^^' JJ^' T '^"' ^j:jj 1 11^ 11 ^^^j_^l ' /^ I ^" ' rt ^^^ 

C7^ JJJ->' f>^^ .><iUo j_uL Ijj J t_^ _ c^lj (J3^ ^^J^ U^ . jjjjJ t^ 
(JjjjJLjsJLj I j tl ,^"l j^^ <(_i_LI JLSj La j's i"i i jji CjjjLl^ Sjjjj-caJI 3x.j_Lll 

4jii imI°i Sjjj JaLLa CiJtjj^I (_jll^>- I'iJiill ^^=-1 djLjAill ji^Jj (j^J (^,-ibu_pl 

L^ j«l I I n't JlJ(3 joJj djUu -'" j" cLuLtuiill 4jIjLu P t^» " .(JJj-iSulII (j_;-ill (j^ 

SjUaJJI lIiLjiJLc jjl 5La^ I'.ii I'lTrSl L^LSj i iJ-'-a I jUj I j j-l.lClU (_2LLi ijajjj/j£ 

L. Wittgenstein (j-LlJu_LaJl3 7c_iijjJ (_gjLuLAiII i-Sj inljiill (»a2jj LL&j 
jjj^l 3.iuiia i->jus (_y^ 3;!-**^^ x.ijjI^JI^'i/l t_*^L-3 <!Lajusjj (1951 _ 1889) 
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3 ^ ^ U : 1 1 (Jlil^^L»Jlj 3_ujjj5=Illl CjIjLijlII ALijuus (_,lr SJiill jj-saS 3 U , ,.lj . 

<G_iJlIL3.I i3_j_5.j>JI S-^v^Ulj (jlj-iJaJI 3_<jij_Lji (jjjjJlj (j^JlAJLal^ (jl^ 

djaj-ala i<i5cj^ x_a cjLu^LjjJI Jjj^!(_>ii3l_(j,j^ 191 1 aUJI LuU,!^ Jena 
(JLs-^l lyCuhilx^ jlJu IjiSLa .(j-<-uj jjIjjjj jij ct^ T^'^'iJ-y^ cr^ 'LlmIjj^u 

(j^j "s'lj (_5-SLI I J^ji . TtJI . . . r'lj^^l (2>c LlojjLAj '-^JJ '^'-^^ *J>-* (1>^ VjLlLoj 
(j-C '"• ''■^ ^ ^ ' L<o 4_ljj^jjeI1J I 4Sl<Jll (_y3 (_yii5U^I (_5_LijJ,l Sjjii—I I oL_4J 

^ ^ ■^ ... I a sLS^jj sLfl-L-ft-C S^lji-ca iJ-<-uj JiJl^jJ j>JLLjii (j^JJ '^-'rh' ' 



jo^jjj i((<i_j_ijjiiiJ| ^ ^ ^ U '. 1 1 SJLxjjJI)) lyCuhilx^ i_jUS jjj^ CjLuj^ i'JuII 
^■^J '■"• '^^ (O-AI (j-a iJiiJJ . 'j'->^-3 'j'j-" ('^w^^ (*^ ^i>:!-^^?^"^' 'iiill (_yJI IjJ 

(^ jL^ j_a J_i " ''j '"b ■^^^^^ :;U:tl ilil U. jjjij (^ujiiiscla (jl^ 

I j"'? Lolj 4jiLilo (_yji Lol 4_3j^ (_y3 3 ■-' ...lAtl 3 ^ ^ U •, 1 I 3 I ri ILl a\ I n'tVI 
j-Jj) t-i"t (_yi ojj'^ f l-^ •lSJ'-*-^' '*-'-:' '(.3-"'-'^' (j-* >^^ Pj^ iJ-i^J «(.3-^ ^ 

3_jjIj.£LilII (Jjlj^I (JIjjj '3 I '^11 jiulj^ iji^ ij-* CT^y^^' (jii-'-ll (JSL<-uj 

iL^jj-oi (_y3 '-^^^^'s-J 'LIj •— 'i-i-^SO-" ij-* (jiLul (i«_iljJI J '^■-'11 (_y^ LijJiajl) 
djjijjj,! t—iLLaSi (jjj-cis x_u3jj V <lj| VI i(Jjj/jj 'Ljcj^ i_3LSI (_5i^ ^It* ' ''\'J 
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^^SLiiij 5jj_i-i3 2il ^_A La ^ '-^ ' ' ' ^1 (( «Lii2.(.ulflJ 1 d ^ ^ U ' 1 1 4JL_ujJ1)) i~i'^ (fOjl 
(j-SLflj La (J^J iSJlJJ 5jj_ca VI j_<fc La (jJaJ-tLs (jjl iSJlJJI (_y3 ij^i-<i^ Li^ 

1 «ilr 3niriliill I". Mijlj .jl£L3^LI (_yiiijll tc-lo^jIUI (_yJI 3 riirrlnll i_2JL^» 

Tc-uijj LiJlj S-uLjiia cjIjL^. I", iiijl 3 li . nlnll 3L .^^ . JaLiiJ (_yji LiJl Lehre 

IJljJ.j>iJ LiJLjJL>iJj jlSlaal 7c_uijj (_5-l^ 4.ituiflJI (J-«-»3 (jl i-;J-x^ iiJliljLjiil 

. ((3j;a^LLj 3.*4j^ j^'^' <^^ r.lt^ Vlj ; LiLll 

tiJJij ijlSLa'^l tcjjIsjjJ (_yi4A JaLiuJ Jij.:»-a 3 li i nliill (ji (_,lr JlSjj I jiSLi 

(_^l Lkjijj jLSLaVl I j^a pL^ ^Jjll oljLuiiJ ^nU;\\ JJjeiJI jj^ia ^ 
(_j_jj^jallll jt^l^il L^jiiLLi^ (j-* ji^QJj LvjjIoj jlj^^ni ,,U , ,, iVI Lkjj^U^ 

3 J ^jj j'al ", ^ II (Jli^LSLJuJ,! /<sJa_«_a q] ij\ ~ ni'<-r~''^ (_jij . l^iJ LiLjjI^I Vlj 
(Jj ^ « tl j_Lj>o L^i Tc—uajl (J-lLcUJI j.^j>J, <".« ,'^^ I jl n_^jj£LI| d^^ . ..I^tlj 
(jLlLcIJI jj'^'ll I ji^ 3.i<jLaJI )3^LLVI (_yk: Cj>l£L<ia tTj-uiJj (_yi«-a >Li L^jV 
J_U3 3^jj<_aj jLS^^U Tc-LiisjJ (_yji (Jj 1 1 JJJL>- ' ^j.>»" Vj 3ijJLA (Jji:>o V 
L^3-^L<j/ 3£jJLA idJlJJI aI jLa-"ii III tjjj) «La_uJ Lij-a^ (_y3 OJcaJ i^JJI iJWV 

cJajJjl I JUii (j^ 3jLvVI (_y^ S3j5J(ill CjLa>L«JI 'LuJU (_5 jJI Laj i^Li^l 3J<iII 
I i~j ,^ I L<fcjj_i-3 j-^i (_3-^ '^!-ri>^?-'^' dcLLaTi^ I I-^tHJ '-^'-Aj' (oJLiJL dJiill 
dJti! 3^jj ,^"l I cGjjJaj jt-tis J JLia . (j^ Lj-I I ^'^'^ I J '^■-i' LiaJa i l^jU , ,.j 
»l J Mial CjUjjSj x_a 3jjjiitl CjUjjSIlII <ijjjfc (_jjl-lajj (JjLs-i (_ji^ (^5-^ Cr^' 

LcjLal jLielij,l jjiUi joSL^ (_ylll 3jjjtill 3J>Li<JI . lo^Mi 3^jjAil 3.1iAAJI 

d J ^ U "i 1 1 «l_ujj| 'i^jjjt^s>- i_jjaj>o L^l i-ij;L>- (j-a i-L!jI mi" II IjUfc (_j.ijej i<ijiil 
<:L^_L.4-C /Q_Lj&LaJ,l (j-^ <( ^Lj-iLt-uLiJ I 4-l2I:^-uI <uL-u^I» ' " ■ -^ ■'^■^ .4jilJ ^ ^^ o * '' 
Sjjj-UaJlj 4_j_SJa_(J,l ^j J 1^11 4 < J J U J ijoJLiJIj <iiill (j^j 3Sj" miU jjJLsJI 
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d_LvjJkl (JIlxj (_gjjlj i5j.i3 693 ' I j • "■^' 4x:3jJ,l ijuuus2i\ Cjlj-iill <i2j^ilJ 
(<sJL«JI i«_jL£j_i ' '-^ ; "j "' o' 'J^"^ 5-jj < 1 tl CjIjLjj(JI (jl j-Aj 3JL-ujJI (jiLaJLo 

3Jiill j^lji \ J . ^ ^ 1 1 (j-ujJj .3J(iII Jl <n"iriiV L^J^ I : -» I U , ^ I (_^l JlcIj^II 

JLclj-SJI .Cj1-Jj < 111 »1 olr L^ ct-"":? Lt-'-'' jI ^" ,".VIj . aj ,^tlj jjeJjl LLa 
Semantics l^_.U".l i_..,.tl jlcIj^ f_^ 4jil=ui,l Sn.nlrill pjjlsj^ (_yi (_^l Sjjiill 
J^lLxIJI 1^1 Syntax UJaLliuJI ju^ljiij JiUJVl .-.VV <t^:;U-,ll JJ:al!l ,^1 

J JL«J V 3J<J (_5 1 jj? jL^l^lj , Metalogic (jlaJil Jlju La /<uj/I Ljla LSjJoLILujJIj 
d-fl-cuJ-flJI (J_oL«JLj (— ajS -' j'-" I Jl^J • I i:^^j''^ Jl^Ij^j 3JI J 'jj-«J oj^ o' 
jl sLulJjj ji <laj^ dJLl (^^ '-^^H^ ij-" "^ "^ (J-^ '— *T^*" ij-" ^l-iill )«_o ^ J ^ U ' 1 1 

. . . . 4jJ_lL>oI ji 4 J I tt\j^ 

3^jU^^ Sj^iill CjljLiJiJI Cj2u JLflJ . jjLLo ijLjol Qji I JJj5c^ ijjjsj^^ L^l 

L^jjLJ V (O-LSLlliJ dj^li- 4jj^ CjL-uI I ri->-l (_jJI J J .""t <iiill i>JL& (JlLa (j'^ 
^_^_ulJ,Lj «LiJ <"< ' 'I J ' «^cJLj1 l_j))) •^?->-l ^^'^ '"' ' ^ J -^ * tj' tjj''^" ' 'ij*^ ta\^-i-u 
(J II _; Ij iSjLlJIj 7-lj_i-aJI (J::a-o (J^tJ (oJ'^l (2>c (_J^iiII j_iajilll IjUfc itc-ljcj^I 
3jL>.^l . ^Li^l 5^jjL^ i"i I lut 4j I ii'»JI Sj-ijJI .4_i3ijjLAji joJ^U LLu^jj 
jl i_jJlSLJIj it_jljj-aJI jl lia^l J-i-lj (_y:Lll 3_jjiaiJI (_yji S^jjlaI! ^jI^I 

Vj 2 aj < oil LcjjIsj^ 3_i iii'tJI cjISjjJ,! oj-^ D' ij-^^ ^^ i((4_3jJ(JI 

jj_ij (ji cjj" r I liJLJi I . it . Lajl^Ij^ I'^ ^"a jji SJiill (jjjLjii iSJiil LjiLjiI 
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V L^li 3_l I rr-»JI dJjjji. f_j\r j-J^J^ i_$\ tjl-S i((J-u) 3-O^L«JLl LuJLA L-ul . n-*-! 

c<je-Li-o I ij<sJL«JI jjj '^"' t_5-'k (5JLjijJI )I (_j^ dJLill ^ AjUj ijjjls (jl J-tJj 

^^°il ,^.^tl L^ SJiill (jl (_yi«^ ((game SljL^i) ■> I U . ^ ^ (j^" I'lii-a-""'^ Jot". .ij 

.^^.^iJUl jjLUJI _ I 

. jL^ ' j^ 3^^SLx^ _ 2 

.CjjLjlJj (JiiljL^ 1,1 u"," _ 3 

.t-jjAa (-Sljijk'i/I JL:«-a ifj^L^ i_2Juk L^ (j njl _ 4 
(Jl!UjLJi,l (jl L^ LoLx-i ^ I''"" "■•' diajijl 3x.jjija^ dJiJJI jLH^I (jSLx-i - 5 
^j-x-a J I «L3u JaLJuJ <ijlill (jl <ilJI (_5-i-»J "^ IjL&J d\^'.,,n d]^ .". li cUj^Lj^l 

JLclj^ (_yj| ((3JL<jijJI» (_y3 (_yjj^jjtlll /aJL»JI f-jl^J (j-a (JLaHjVl iJUfc x_aj 
(jl J-<kJ i(_yJj'i/l <t3J^ I ,^\^ ^ (j-i'iMiiT-"""! (JljLa ((3jii iiil"'^ Cjjj^eJ)) (_y3 3J<ill 

LLlULIIuJI jI i^gjiill t_^jl!lj LfljIaJLaJ^I jl SJVjJI JlC:Ij^ /oJjili LiJl 
4joUll 3ijj(Ji,l j_u.4j j<ijj Ji^ljill ojui (jj^Ja (2>cj iSljLj^ JLclj^ jsijLLi Lo 
.(_j_L«Jkl (j-o 4_lIL>- (_yjfc I-4-4J ^J^'^-'J' '-^ ^ < ""j ct-'^' •— ''ri-^i)^'-';!^' .jl < j" ((ilj 

(jl£ll i3JiiII (JIjIjjLj^ JlcIj^ 3jj/IjJlj i-aj . nljiill -'" jj liU LJ^l . n't lil (_,It».)) 

(__>^L>JI L^Luj/ I j •"■-''' I (_yj-j3j iSjjja^ <ijiiJaiEJ iJliljLJiijV Lljj L^j^ j_jjjil!l 
,(Ji^j*_»J1 jl (J_4JuJ jLial (_^ T-j-ua^ 4_>.jj-Li_a (_^jj-3 ^ u , ,.lj t ^ j t n t (_^jul 
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5 J ^ U •, ^ jl 3 jolr SjLi^ Lj jii-i lilj .(_g^ii!l ^^^ujilJI Jx.1^ (_gi 1 1 jj'a jj I rill 
JLjJ.j>o » J U" . ,.i i_3j 1 11*^ ijjjj-a'iil j I '^11 (_yJi-4J Jjj.<«J T-jjIo^il r- jj.«JS 
-• ■ -^ '^11 JJ-* p3-> ^^^^*-> T'^-i-^s^ll JJ ' ^" «L?tIij (-_3^j_uj i^^-u-^Hil 4j^jiill Jx,l^^l 

/n 1 ■» 11 3_fl_uLl3j i3_lj1j_H<jV1 S^JJJl sLiiJ tjl *jLi (_gi i^^jL Lblj jl2J 

j 1-^ "' 1 I ' Ij- 1 I n" a ijCllmIx^ (jt^^J • SjJlLtJl S^JJlil J-JJ-4J "-^ J-^J Clxjl^ VLk^J-l 

e\j~c Laj n_fjjm (_g j A^iSLIl (JS (_yjk d_uj^jtlll CjIj-iojiIlII JjijtJ i(_yxi3UjJl 
jjl Jj-^ ^T-3 . ^Jjiill Cjl^^^ujijJl Jx.lj^ (Jj^Ja (2>^ j-ii-*-^ ' i— 3 JLA (Jiajj i IjJLl 
(_y^ 4jLc. I ■^ aj " 1 JLJelLa i3J<iIl ^jlala ^Ir 3 li i nliill j '^a (_,lr Ijlj-i-al j-i-aJ 

I , ^ J , ^ -^ _ I j ^ jj aj ^LiLuiJLLtl Cjl^ljCLal 4—1 2-1 ij-a lJl1>_!1j 3j.ui_d]l 

l!5jL>-lj 3_ij-Liaj l-»J-<»->- I jll '^'^" ■ "I ^1 i_2JL^ _ L2j_)_j£ LLlI, 1 
IjJjL^ tlj Ml 11 (_5-Lc (j\-juus\-jjJ\^ 4^1s[jX\ (jl "-^Ij 0>^ ^^^J^-^ ijj^ 
JLia 1 1 Jui u^ d-SLsUJil ot^Loj ^jA? whW ijj^ iJ-*^ ■ -^^J-^ (jCu!m1x~i£ j'^?^! 

((4 jii I iil*^ cjjjaj)) Lol .«^jA . ,.1^11 el J ^ u "i 1 1 3JL<jijJl» (_fjLcj O'^j (.7^ I— 2j-<-oi 

j^jLfljVI (jj-"i I ri_t La 4_j£ J^*J ^ 4Jij " J 7" ' '^ "J <13uj tiiC <1J1_I JJJJ ^ A.^ja 
ij^VI (jlj-Ilj i^b-" >* Lub 3riiriliill ijJ^JS: (_>iufcjLli Vj li_3>Ll>.Vl jf 

3 _. ^ U •. 1 1 3JLjjJI)) (jl 4_L^ liJLi V (_5JJla ijJIi jl i^ljJl \J-it, (jK Li^j 

d-fljjiiill (_yi 'Sj-Hl 3J3 SjJ,l L&jLj^vl JLj^lj "ij^Li i".m I .^j ,^-^ lid j^ , ,.1^11 
Jitll el A . ..la ^^ (Jjjvi 4_L>-U (j-oj i3j5Jiill 3jj U',11 tljlj^Iaj f_^J d j ^ U ; 1 1 
slSJlJI <1jji1jJj <i_t^jj(J,l Aj 1 < 11 (_^ (JjLaJlJ Lo ^^^u^jSLll -' j 1~ . .."■ (j^\ 
«LaIaJxj (j\lAijtj£ JIajj ./oJjlII 3 n , iil"°i (_y3 (_fj^^l Lfc^lj (jl^J ^^1 :U,^VI 

. ^ ^ . ..1.^11 ' ^". ^ n «U^Jl1 «uL_uj ^j_Li>.l i tj^Lx-iD ^ J 1 . ^ 1 1 

i(__)iaj^j<Jl (_,ljl-a-"ill jLlIJI (_y3 (j^"i Mii-a-""'^ 3 li 1 nliil ^Jj^l 31 ,^^t I t2Jl^ 
<-&] «LJLj Cc't-LJ La Ij-jilS jLlIJI Ijui ^ J ^ U ' 1 1 djjij^^l iLij/jljuo ^^j^lj 
3_jj_2Jl ^ J ^ U ill ^ « w ^ 1 1 J^jij 'LjJlj 'C>iJ '""^^^ Oj-^' L7^ cLfljjiiill CjIjLu 
jo-J 'iJ-^J 'J^'j-Jj-J Lg^j; I II I j'^IJ "A-ii-UJejJI <ijajjiLll| dljl LJiajUll j^jJj . I jja 

3j_2JI J-SLi i/<s_L«JI 3 .; . ..Ta ^^ I jl". .^".t I j'./- i".l I ri'il (_ylll 3 ^ ^ U •, 1 1 3jj(ji3jJl 



959 



, i^jjj.Jliju\ i^j^\ «LjL^ Ct-^ ^ '-^ ' ' ' ^j t fiaj (jL-« (_yL^ 4JLaLlu 5j_ka_b J '^-^ '' 
<ijj/jjJl,l (j^ (.yJi Ct^j'^' 4_JiL»JI <_!j.j>JI JjLJ (Jiajil (_ya <JliJL>- j^Iaj /<uil 
(JaILJIIjlII (j^J^.j>JI ij\J La Sjll£ (_y3 ijjjijij (_y3 1^ I rii III (_ylll SjJLlI^I 5 j ^ U ' 1 1 

(1938 _ 1866) K. Twardowiski (_,'s m'^j.^jLlj j_aj jJLlJj_i Jlj^^Ij Jo-I 

Cjj <i"iinl idin i^UjJl jjjj^lj djLjiiill ^_y3 ijjLulj i±jjJl:>JI |_jiajil (_^i^ ' '"'^•'^ 
(ji JlJ(_i iL^Lia^l 5jj5=jij SLsjj I'K A""1 cLulUI d-JiljiJI <_!j.j>JI 5jL^ (.7-^ 
f«_J_^l JJl_»_j_I,1 (^3_Li_m J J J '^ L^_<i_Al ;JjtJ , 4jj^^je_a «Lj_aJLS_J (jy^ >• 3-:?=— ij 

(Jj-J-^l (_yILAjS VI t_gjjl?"ill ^U ."j*^! 3-LiJil i-2jju V many-valued logic 
J t-^ i 1 1 Lol .SjiIU-a 3i!li!l 3.<ij2JIj 4jjl5 Lalj 4ljL-3 Lai 3jjiiiJI ii_jjiSLIIj 
<i-i_Lia_SJI Jj_j (_,ljl'»o ^^ iSjJL»ILa pj^' (J.«-«J (jl Jj^Ls tijjJL>JI (_yii5U^I 

V ' ^"a L^li js>~ f_jjs ^jjiaill Lol i<_jil^ jf 3-iLi^ u_j^ ij^ iL^LJjSLo (_yJI 

A_LiII (jx. ^LUa^ iSiiJlj 3-4j2 CJJ.4I3 (jjl .ijJl j jl I JL^ I j^l'' /<iSL>JI (^Slx-i 

IJlj* J ' ^ ■-' ' J 2 .l_!jlSLIIj (3'^^-'^' (.7-^-*t!^ 0^ lIiVLjUjvVI I— il I il'>J SJJlJIjJi,! 

3.^ (j-* ^jjiaill (_yi^ j<iS!j>JI (_gl Modal Logic 3.^j>JI ^J-Lalo *Lp.lj tixju ,j^ 
d ^ ul ', 1 Ij J u . ..ji <ij (_,_i^ i±*jaj^ I juij ip-LilLoVI jl (jlSLoVI jl ^jjj '^11 

(2)^ (<si£ . 4jaj^j (J^ TTJ.^*- 'LLuil (OJ I J^j ij^^j (^'jL^' I . -.J . ^ -^ i_jjj(JI 
Ij-^j ■U,.J^\-^jJ\ (_3-Li_cJ,l Si mi I 4_Lvj_a (_yi i>l «i"i 1^1 iiija_a <i.^.:>JI (jJo-La 
jjLSj .j>?l_Ljvl CjjLcIj ljjLja_o ^ J '' j'-^ '^ '1^ ' "^^ CJ^JtaJI <tj!iju CjLuj^ mhII 
CjIjjJj^ CjI j iJ-<-uj (JL«^I (jl -(J-i-uj JJl^jJ (jlaj^ JLSj jLLsI ^_y3 LjiLjiI IjUk 
(_jlr CjLl»^Ij^I (_7^J 3 li I iiliill (_y3 3^ "'' '^1 'J^i' ^J W Jj' ^ J^il ,^^j 
. L^joj [$j"i i"ia ^LabL/a iJluJLsJI (Jjajil JfLa (— ajS Lblj Jl^j itljjjJI 
,d A , ,.I.All <ij_ulj^ ^j_a IJ-3EJJ if iij^ ^ '-^ ' ' I i \jJb LLa^ ^_^IL>-j jl^ , ,.jl jj_a 

llJllLiAisUjJI (j^ ' ^ I" -»- ^ lSW-^ LT^ (_gjLji2l!l (Jiajil j\-iM ijsji'^l «j.^l J-*J 
(JllLu^alj^l j>l iii°iTj 3 ^. ..Ull ^1 1,1^ I ^^ sQJI^La (Jije_j£ i±jJji:>JI jjlail,! Lai 
cLaL^-xiajl (3^ f^J .^LlJI ^Ljc-jI ^"t Ml ^_^ CjL«_aL>Jl 1 /i r. -^ ^ ^ »1j 1 nil ^_^i^ 

(_.^L^(I983. 190!) A. Tarski,_;^jLi jj^l I jui . >L«^ ^jaialjpi 5j^!>L! 

l_aj I ^^1^ tl /^^ , ,.11 I <^j ,^^ ^ 1-^ ' I I Juu La Llt J tt- L a ^_^ d t iiL>ij1 Cj1jL>tjV1 
(—aj^jij (_jJI (J_<.i3jj i/s-j-iJI JJjijJ,l j U ' 1 1 J CjLjjialj^l Jju Laj 4JiiII Jju 
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'" .'J * "^^^ ll>^ (_,'s I iiju Lujjejj .SjijaHl,! CjuVjJI (_jJI I j*^*^ ■-'"' Jljlj jj>-Li 

l^j_C I ^ I . .. I . .." f_^ «L5CJj^ (_yjl f ii-»Jl (—^jkjj,! 1 j^ • ""■ Ll^ Cjljr^LjjJl pjj^ 

(j-a «;j-^ tfj_<jiLj j t^ ' 1 1 (jl (_5-Lc (j\ILiiu_LjcIl3 j-i-al LdJjd . Cj Lj_u3 UjJ I 
3 J ■ ' ^ ^ I— a^LjeJ -^ A . ,.lAtl jj^ J^Lj (J-tall,! (jl (Jj-uj tcjIojIj lIiLljIou^I 

(jl La I Ijui i«_o .CjLjjiau^l i_^i^ 5j_i-aIlio lIiLalLo (_y3 (J^jjj joJ i Ji^lj^lj 
j_l1j 7"1jJ "^1 i4 1 J 1 -»JI sLjIalj.^IIij/j'jl 4_ui3U^I Sj-jj/^I (_jJI (jlajj,! (Ojiajl 
^j J j ■~" II Jjj^ '— 'JJ^ 3_(jij_La ^ X"j ijjj^jj,! Lfcjlj^l (_jlr liLSJI jLiC. 
(jK I Jl^ J^ .S-LoisLjpl ^L^'^l (jr^ JLijSI^UI (j-o \j iri'ic CuIjjI (_yl!l 
i_!Jlj>o «l_LjL<fc Sj^ (2^j^_iiu-«J I (jj_2JI (j_a (Jj'^l tij-bJI (_ji I ,^j ,^^ (JJajJ,! 
.3riiiilrill aI 1 11^ I (_yJI uljLuisLjpl aLusI ,j^ ,jjJl^I^I SjILJI 
,ti_u±Aj (J-J-uj J-Jlj-Jj-jJ CjJl>- La gj J I'lijij , r.^" .". '-^-"Al CjJ-xj IjLjfc 1-ylj 
cliLj-ibLj^l 3_<jiljJ jLHi-lj 1890 jjjU^i (_y3 ?-Jj^j^l^ SjtaLaj (3^tlll Jl^S 

(_y3 (jjlJjJaJI <_!^LjiI (Jj-UJ i_jlj .ijllljjjjl Cj^ij JlJLJ I jj'^ <ijjL>.l (_yi^ J '^-«-J 

sL^JJ S-jLaI (_P-«-! «lcjLj (J_LJtj (jLikJ^U j.iik>- jjjjc^j 1 1J'''' r-jijjj^l£ 

'.(Jj-uj U-3^ ^0*-:!-^-*-^ ^Jri^ 4_aLai l_Aj_i_uLj CjLlxIou^I t-liJU (jy^i^*- •* JLLaJl 

"ClIllII (_,">! II 4jL^ Jj^ CjLjiau^l (_y3 (_yJuL:aILol j^l (j-o '"'J<j" 'I Li)) 
(^j-iH^ (J^ '■^^^-•t'J *— ' '-d-^ 'tL?-" Lr^i L&JJtJ j-liJi Vi I". 1 11'^ ! ir-JiJ^-L^l^ (_y3 
3-^ jill (JSLi aniiilnti (_yll43.lj 3jl^tllj 2_iiiiri;ll 3JUJI ojui (_y^j i4_ui3 Ljpl 

((TCJjJtS Jjfcjj^ jlj (_yJI ^3-^ (j-« Mj'-^' W^ g- jj" J J (jy^l 

(_y^ cLSjjSjj iJ-<-uj jLli-ul I JL^jjIjji "ijj-i Jj-iil j-uSDI • ^j • ..Ij.^tl Lxiijlj 
jUal (_yi ^ * J . "^-flj-aJiJI 3jj .>.«tl 4jj^| (_i^.Li^j « ISLuLijjLo LlAjjJ)) 
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r-jLj^_j_oL^ (_yi 'jjW *— 'W^'-iJ ^^"" "I j^^l j-A o^ i(«JL«il SJLaLii SjLtuia 

j^Lj/J id-U^pJI djLtuiaj 5jLLii:>JI iLicuia (_j^i>- VLx^l iLa.uAal\ j<u . ^ _^ ^ U ' 1 1 

L^J L^j.£Loj L^j S-iuiiiil liLl<j| 3-2j;-«JI JijlajL* 3j(^Lv (_^I 1924 j^LtJI 

i—iLvj (_jJI oLjiu^l t—iLa-j (2>« "I^jLlII (Jji«iJ <-JJ->- Sj^ijiajJ,! ^^Lj 
Ij—lIlS (JLiJ-^v (Jj I (jOjiiijcIia J (Jjj/jj JL^Iulj d-iaJa (_5i^ ja-aHaj V tLicuLill 

3_iJJaJI j-^^-^ o' - '^b 03^ ^j-;^^ ^-^ - ^^^^ (j^ lajJLo (jl^ (jl>. 

(^^ d—LoiaLj^l ^ J I « 1 1 Sj^ iJlue-iiajf LaS . Ij-JjS IjLA i—ii- Jju LiJ^J 

■iAjj-JaJ (2>:j^ I'll < tl (jj_2JI 3 ■-'••■ I "a CjjLvI (_gjjl (_y^ljpl (jlajj,! ti—xo^il 
^^^ * ^_^_x^UjJ1 ^ '-^ ' ' ' tjLb i Jmj (j-*J l3^ C>*J * «U_a ^ n1 ^" . ,.Vlj f?jl oil ( tilj 

^J^ — j3^j^^S\ (_gi _ 3_lILiII q^j21\^ ^j ^ntl oj-^J' 3^^-*^ ^LsLi^l (_,lr 
hard-ware t_Jj-^l "ijJLs. jt ojLl^ (_y^j Soft- Ware (jjJ.1 4_lJL>. jI ^GLlsc^jj 

dJLSj _ i-^lj Q>^ Jijv^ij LiS _ (JJojJil JJ-JJ 'OJ^ Mull tjj-ill Li^ JjJ ilj 

.' "j " O^' (jlajil JL»J jsla ^ 1^" "■ " La^i^ 7" .' ' ^"j «LfljjiiiiII (j^ J ' ^ ■^ " 

Llulj Q^ tji 2il iCji-Lx^u^l i>L>o SJlJuJ jjL^eJj LflA^.Lj_a Cusc-lu^] ' ^*J o^J 
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^ _■ _; •"■ ■> d_L2jj_i^LLLa t—iljja La-j i n i (jlajil (_y3 (jjjijaj ^ A , ,.\l All jl^_; • "j 
Ijl^ ^^LAJ I oj I ri-v IjJJ (_^jj>-l ij^ '-r'-*\i (_2jjj, (JJaJil jjl JLSH^I 2 (3^J 
J .^ » II OJIJ Ml » II (JJ-2JI (jl^ Jl^ -dhO '''"II U>2JI <-a.LjuiJS fj!s <lij(J i_gJJI 

" 3 '"^ ^_^-j-AJUl 

JL^jHj ^jI 3 I-^ ' ' ' Lu-AJ I J ' ^ ^ ^j-jj tii^ll ^jj_aJl Llc l^jv (jy^' (J_al^jLjl jj_* 

J^Lft^ "L-^b i^JJI (1970 _ 1872) B. Russell J_^j JJIjjjj oj-S-H Ij^ 

l_gjJI (J^mi (_y3 jL^iJI LlxJLJjLS i»lj I nil f_j\c l1i[jljus[jj2\ jN I'' J 3 A , ,.UII 

I " . < 1 I <i_i_4_Lc a ^ ■ .A a (Jjjij LlI (»J^Sj .(JiajJil J-Aj I -1 j '_; ' ISj" i"i a (_y:aji3l 

JLjJLallJI 'l>-_5 (j5^ iJ-^J O' ^l^lj •(.y'^yj-ll j 1-^ ' I \' I J"»l ' ""' (_y^ SjjjJI 

,4_j.^liJLa 4_ujj-5eI1j1 "»■ ^' ' ^" ^1 (2A-4-1 L_a_p ^j:jj i ii^ll ^^^j_^l «U2_(.ui^ /ci^ t^^j^l ^^ 
(_yIL>. ^Ij n", , ,.VI 3 K i~iia^ S-iLiil 'iljjij '-'^ 'U>^' \'jJt 3 li I iir*^ (_y3 j-uSJI 

^1 j , ,.VIj cjLuIou^I (Jjj^I (_y^ d J ^ u •, 1 1 cL<j/jjJ,|j (( iSLuLiJjLo LuSLijj)) <_!Lo 

'i ■^■"I°| (J*^ lt^J LT^'iP' 3 '•^ ' 1 1 ct^J ''^!-'^^i>'' f'-^^' *J3^ Lr^ (<u-uL>JI 
t JLS jj-^ *I— > ^^ '^"' ' * tj^lj • * * ^ ^ ^ U ' 1 1 £< * ■ 1^11 * £l * ■ U , ^ rt ^2>:jj t ii^ll ^^^j_^l 

i \ I \ q\ iJ-J-3j ilIiIj-o Jli^ij Sjlj^l «L<-uLjj oJ^ C7^J-*J 'lS>t!-'^?^^' ?-*-^^' 
S-ilalj S"ii nj'^l 3 ^ I J , ^ 1 1 CjI j sGjLa. tljj^<" I'Lj^j' Jl^ Ji^ o^ J4'j-" 'l-^L^ 
«L<i_jIaILj Llj_aL^j i4_j_aLliiJ «L_ujJlA ^^^i ^\ «Uj_u^ /cJ i«lji_j.Sluj d" 1 1 ri mj «Qjj^pj 
(_y^ iUi-L^jJI iLaoLaJI SjLc (_5i^ ' U'* J ' "^ J ' ^ "^ (J-<-<-ujJla SJlcI i nti\ Jj-UI (_y3 
(^^ iJ-^J-i J •^ 1'^ "*-•-:' J-*J ivIjL_Lj^l-J^I (_yi <lc.^jj i^J-j3 .liJI jjl I^^HLsol 
i JLp-^lj j_p3l 4_L>-i (j-« «L<j<jLi^lj I— ii I ri'>JI (_y3 ^ ' "JL? '^ ''^"'■13 \"^^l ?rjl'J^ 

3jl j^ll ^ ojI La (_yjfc ijJjSLjiJI i>JLA iJjtJj .(jjjijial oLuijij ^J^ diSLAjj 

1890 aL«JI r-Ju^-j-oLS 4_«_aLa_i (j^alUI .0^13 Loj « oLuLiJjLa LuSLijj)) (_yJI 

L^_Lo J '^"a 1916 (_y3j I L^ Ij-usUtA 1910 aL«JI (j-^^j loLjialj^l ,jjjjjllI 
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4_lII-«j1 * )_^).j>Jl 1^^IlL>ij1 jJ^j*-JJ j_^jLt_a ^2 J ^ '"■* «Qj_u d t ri I'iej /cSL>- jJl-i-sOJ 

^ ,^tl ^tl j'al , ,. , ij ^tl ^1 j""'l i« I 3jjl ^."i , ,.VI I j", , ,.L , ,.t ^^""IjJ ^^J*^* 
d_«_aLj>J I . --.J . ^ -^ 4JJj^>JLi Pj-j3 .f.\j3^ SjLvj 'Qjia^ ^-^'j 0'^^' '-i-^jUJ 

^ " j -^ I J J ■ I j"l . ^1 -^ (_y^ j-cbLaj l£lj^i (_y3 S-uliJI 3_lI,L«JI t_ij.j>JI 5^^^ 

i_5Jj| j-Aj 3 J I ri i -»J1 cjL^^IjlII 3j^-»- (_yil ol^^j I I J I fit SjLa. cj Lis l^^n^ I 

JLj-ci 1944 aL«JI 4-llsj (_yJI jLc (j-<-^>-J .(jJ^ nnW OJ-^' Jj-^ (oii^l (j-a 
«GljL>Jl CxJK I JLA (J^(_y3j .r-JLjj-L/sKSjLALv (_y3 (_jjjjp ^jJ^ ^^-i^j '^Litojl 
jjj_aJ| j^^ 'JjoUII cLicuiill (3i>*3 (_5i^ *jjW t*-''-*^ jljJau (_jjljlu iLuLtuLill 
Vj I ' j-^ (JLj jisJ <tLp-j ^_yl>.j 4_uuJI <ijJiL«JI <_!jj>JI *l-^ILil JjtJj '(IhO '''"^^ 

jl<iT"ir.iVl sL^Jlj lSjij-JI 7->LJI p)Jj A>LtuJI LjLui3 S^jiiJ VLa Vj I^^^La 

(_,_Li5lj'i/l (j_a I j ■! ^ . ..".I . < . 1 1 Ujj (JjjIj.jjiLj I jj'a -^'J^ ' 1970 aL«JI ^Ijj^ 

(_yi^lj'!^l j.<i^(_y^CjljlJ<JI))(jLi LaLjI IjJLa-a 1 1967 aUJI L^ito-I (_ylll ^jj^jJI 

!_, \ r p (j J I lO 1 jj < "i I II (Jj 1^^ I ii"i I iiVLj (j-^-LjjJkl > i ii 1 (j-I <=! J^ 1 1-1 1, 1 

ijJ_L>iJLl CTjJ '^ ^2hjj ' '' * '^ CL?-^' lJ"^ cJ-*"* lJ-*-"J O^ Jl^ . (i4_ajL^l 

.|. • (17) -„ 

JL2.cI (_yi 3_jL1SLIIj 5«iIj_2JI "^ ''J i ** <ljiaj^ SijjJa 5Ll>- (Jj-uj (_>uLc 
(_yJufcjJI jsJl^jHj I '^ ^" -»- -^ 4Jar>J jjxl (_yl>- (Jlij i(_yA^jJI i>j-i^ \lu\S xuuusl^l 
(_j_aj . ^ "A . ..la ^^jjLajj "lialj^ (Jjjjuj ^ . ...-" 4jL>-lj_a (_yl^ SjU^jiJI 43j J^j 
4.i<jiiill (jjSj (jl Ijlj-usl I Jj^'' J ' ^ J (_ylll "iiej-uljJI "illLjij I'.lVi iJi->- (_p 
<:Lj_lj^^.j%-1J1 £L:%_t&l_La ^^^^ t^A" . .."j i/cIaj1 ."<1 nI /; . ..t a I p" i^Li ^^* '^" ^Ijolr 
I J J 1 11"^ J I Jj^.j>o (Jji«JI ^^i^l tjl^ Lj-A (j-a . 4jiJLiLiJ (_,l-»-""j I [jua 3jjj .^tlj 
J ■ -^" . ..' .4_jj^ILJ1 4_jL4-i Cjljj_Laj ^ 4_u3Lit_a a2iLj t^2>:jj iii^ll ^jj_aJl T'Jj-J 

S.<^>L^ ^;^l~nt jJi.^ j^LHI (jj^l (j^ jjivVl ciJiUI ^ 1872 ^^LjiJI LujJI 

jl j"iS "ijjUi^l d-JOil Jlaj i£Ll>-1J (j^ jjijjm (_yjj^jjtlll (_, oUII jLuJI n>J-a 
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Q^SjJ r* '^ 'M 7'JIJ • 11 1 t rill jJl.u£5 ^_^ 3-*^^ ^2>:jJ t 11^ II ^^^J_^l jJ_».flILtu_jJ i ■ tj^'^ 

Ijlj^Ij .,_yjj;^l jJ,l 3.=tii-al U^l^ LoLc 1900 j=.UiI(j;Ui^L>JI SjiJL ^ 

(_gl ' ^ " ■-r ... I a L^ .-.. ,:^.^ (.7^' Cj I j^IaHj I J Cjlj-iill,! J^ (_y^ (_^LiII iJIjjlii! 

ij-i^j 'ij-ij Mnll (jj Sll L^^IjI jI->-ij jLlLoIj jI jgSLi I jl-i^ lt-'J' SJLjjJI 

.cUiLala "ijUJjjcjJI ■- _■ ■ ■^~ (jl JLiV Ijui ij^i (j-*J i4jolr ^-icuiill Q^Si (ji 

5_Laj;«ir lljlj L^l I JJL«_a ^_yjLSLa (_7JLaj jLi^l (j^ ij-^-*-'X\ »(_, I'iillj L^^Oal 
La iJ-SLS (oJLlJI f-^ j'a (_,lr LajIj ij-^JU 3^".\l ^.tl 3 .; . ..I.;ll (JjL». Lx-a i3ijaLiu 

.sLptil diLjlij Lu^ » .>■""« i(_jj| jl>.^I L^aJLv (_y3 3 li . nliitl Lai icdJ J L^JiSLal 

(j\.s>- ^ .A . ..lAtlj jj ,^.tl (_a^ii>.Ll (—flJUJeJ V cLituiflJI AL^ (jl iJ-<-uj J^JjJ 
(_yi 4_LSLaja £LLi_H_i ^ '^ ''I (_jJI Lb J '^"' Lul ijoJLiil aLc jjj-aj (_jJI J '■^~ 

jjLSm (_y^ i(j^lj I '< (j\\ ^ uy^^ ^JJ^\ (_yJLuJVI (-fl^jll ^ jUliVI 

«_ijp _ (sJLiJI 1-4^ Ij (_yi£: - 4j^jjiil SUmi'iVI J^ -U^*^' o'-«>'W -iJ^^' 
(_j_aljjLj (jl_j i_j.3.ji 4JiLj.>- (J_«j>oj i£Lul£UI 'LuLajJI 'dtSj^ j^^ (jLjij"^L 
7c_jjLlII .«Lj_aJLS j^4^j^ ^ "a J , ^ ^ ", j ^^3 n_gj^:>.^l (3^'^l 3 » i n (_yJI oj-iSLij 
(jljjlljj Ldlillj L^ljJLsJI i(((jVI)) (2>C (jLjij"^L (jljiJlILj ^lila Ll>-^^jj>JIj 
j_yJLjJj^ 5^Ll1I (4jJj:>._5JI) 3_L».^^IaJ'^l I j"j t;^". ^"a 3 .; . ..I.;ll Lai.aL^IInjj^ 
iQ^SJl jt ^Ltll (*L^ jj-L^ it-ils^ j.ja[ju (j■^->• ^jjLtjjj I JLA jJS t t^j" t 111 ^1 

. Lfelj I II ^ « J U" . .._■ Vj 3 .; . ..lAII dj 3t!-<i^ lS'-*-" J-al Mill < " I -a- J 1 1 jjfc L*!! JL3 

''^- J i3_ijjaijtAj 3Jj^La 5j_aU«Jil jjjjfc jjJij "Jjolr sLiLjiiill 7tjj-aj (j'A-^-J 

(tujiLiaj LaLu IJljJl>- ULc LLaLalT-jlo ^jjj mhII (jj-Sil (_y3 (oUI (j'^ ^Jjj^jalo 

La jJS jj-a ^I^J ^ tj , ^ ^ ^H^' (J w iM JjtJJ t^jj ( 11*^1 iLLaj 2 I L^^^JU /c-l ^^u^LLaj 

. (jrl-aJL3>LI t^I 
A^L^vsl 3j^_cLJoj (JLj^iJI <JliLvj.t>- (_jjjjj 4jolr ^ .-I . ..I.AII jjjSij (_7^ 
(ji Ji^i I J14! .Sji^jaJuil «GljJl_i JjulIIj tfj-Iaij ^3^aJil JjJLaj aljUlVI l^jlr 
(JlajJll jjLcIu (ji (JjLv . 4jiLiJLa (JSLiiLA Lfcjjfcj;*- (_y3 tLj-ajjiLill (JSl miU (_p 
d J ^ U ', 1 1 J J . ^ 1 1 J . ^ -» I (_5-i-«J (^ JJI (_yii-cuiill I iJJojJiLi tfl I iii La (_yj| i_jjus[jjM 

j U : 1 1 J 3 J :; U : 1 1 I j'l'.j'v ^ . ^^i.^'j .'ilajll ,UI .^"Jj Ijl ,^^n :; \ i.'.ll c.lj".VIj 



965 



iJ^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 



jj_a (J-»-^^ t^^j^i 3-*^ «L) 2 i/Q-Alj fjy-u2[jjj\ ^ '-^ ' ' ' JJ-* *^^^ '-^ ^H^' Lt"*^ 



lUJ 



^2^ ^ .^ . ..lAtl £Jj>JI I Jutj .4jolr 4-iii£LLa 4_L^.uiLl! I Ijl .^^^tl 4 MiqLLa ^^^^L^l 
d-LfllaJ^ L^ltjcj (jl (Jj-oj (JjljeJ 4_L2jj_i3LLLa 4jjJaj j_a3l «Lflji>. ^_^ ^JiajJil 

. <i_i_4_Lc (jjSi (j7^ Lkj-jjiLi 4jLtuiiII jUi>i"~ jji ^:aj 4x.j_^ J"-^! (jr^ \j-& 
"^ J 1 < II 4_fl_<ji_LiiI (J^LiuJI (_>^L>JI (_j.iLaJji,l ^JJ ' ^"' (_5-Il ij-'^ ('-' Ct^^VJ 
iSjui LlulS ' "'^'^'' . (_yjijjiiil I jj U" 1 1 (j-« sLj^IjiIo (J;»-lj_a jj^ (Jj iSJl>-Ij sUlSJ 

Cj Ltiis LjjJ I 3.jj/ljJ (j^ tLjL^HJl j^ 3 li I iiliillj 3_LoL!ijJI Jj-uj 4^^ic. CjIJiJ 

J j 1^ 1 1 » (_yJ jljj t_jLj^ 4_La J Jj^ l5 J-ll tLuJu aUJI 1 1 893 aUJI r Jj>j-oi^ (j^^ 

d.uU.'ii I sLjjLiJil Sj_^JiiI (Jjix-i (_Jj^' J-*J <J-^J "L^^ •-* ijj' Ui^-:!^ (CLfljisJIj 
i3_LJU'!^l S-jJlill jL<-ul (_y^ "JJJ^ J-"J J^>3 .liJIoJl l>li»ol Co-llo-l (_yl!l 
j>l!al "1 I III (jLSj i7-j^l " '' j ; (_^LlJI (_,_«_aLj>JI 4_oLc (_yi 4_ijjJ_iJ| (jjjjjj 
4^1 Jj^ CxX-i .j-uSJI ^l-^j jll CjjL>-LqLoj CjjILji (j^jJOil (j^^jjjiLLillLuk 
JL>-lj i_pLS /oJi » 1 I (_pa- J it 3_j^jJ 4_«_o 7-Llj^ 'CAjls>- vIjjLvLoLo (j^-ij ''-'i' 
...(jiLiil jJt JLp.^1 (j^>iil .(jlSJllj (jLojJI jl S^m 4_L2ji>- ^^Sjj . I'l I iii-<u-aj 
. JajL^ (_jj| VLj_o ' j'jij CjLjjiabpl (_y^ i>!al" 1 h! ij\£ (Jj^ (j-"J •i_^?t!-* '^1 

i 1895 i-Jlj^ (_yi LlJUI ijJl (j-u-JI (jr^j'^' ''-^JJ J-" J-^J j-sLxj I '\'b 
3_ljU,^I J-j-=tJ J-^j o'-^J .S-lLI^jjijjJI S-i^l^pjiVlj jL-alaVI 3.<jjIjjJ 
5_iJLiI,l j^ <t-iJj5 (jj^ J-^j ijj-i^ J^l^l dJJj J£LI . '^3^>LLaj L^jtaljj 

tf JUfc (_j^ ct-'^*- iJ-^J O'^ ' '"jf' L?J-' •— ^J-^J •ij^?^!-*^ liajlS I Jj^N 1*.' 4.011 '^1 

Lu=iiit^ J 898j l893(jrt-oljJI(J:^ U^uUj-aI^I^I .Sj^LJI ^JliUI SJU-jil 

«L<jijl_«Jkl i_y-it p Ull djLoiia (jlj i4 jolr iLfljjiLill (jjSj jjLj j 'I '^H j>JLc^ 

j:_ikmi 2 U , ,.lj 1 3j«iUII ■ - iM , ^ ^ 1 1 3i.Ljj^ . jU", , ,.:t i3Jjj^'^I 3_uLiaiLiJI 

.aji^iiiUII 
« 1897 _ 5 ,,. I : j II ^_),ii,il (_y^ JLlo)) Jjjij JU^I Jjl (_y^ S-Jliil 



JL^jjIj cLiiiSu (jl Jju ir-JiJ^j^lS (j-* SJLojJI «l^jJ iJ-"J 'W ij'-^ '—'■^ J-*J 

. jjJlJI i_^j_iJl>o)/I ^>iJI CjljTi>a 4jT aVI 4IiJ jl (j^ >Lii .iJUajyij aj,.iij-iijl I i^ijjj (I*) 
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^ t^ "■!< tl Jlj mil J---UJ 7-jiaj 4_l3j •«Uk: Lj-ulj 1896 aUJI Jijlj Q.aAJu:>.j 
VI LlSLxjO Ui^ "^ "^^ Ct^! ^ j""'^J SLcSLxjO 4-i-uJ i^ll /oi^ (jl^ <— ij^ '■JJ<3 '~"^^ 
(jjijulal (jlSLo i4^j^>iall 4j>lill djljjj-alll ^ t-^^'a Iji^lj (jKJ.1 (jl^ I jl 

jjjj-ijv'^l ^"^J .» )Jl:>J.1 ^Lxjj tjLSLa jl^jJt2J,l ^^S . ..A^ ,"."1 tjt ^lS_a jl ^^^"i t riU 

d-ijiJ-i^JI (_yjk Sjjijia'^l iIjJlJ i«Lbtj^LI l1*ju (jjiLl2^ ij^ <ilJI (jLuJilLcuj V 

4j I mill Sj^Jiu ij$3 joJ . I Jui j-lLi tt I n't ^.liijlSLII Cjjl£ Loj i4_(SL<Jkl 5JLl>-^I 

«LJlj i/<sJL«_L! (_gjLji^VI jj .^"11 (_yxjj! <iJi «i_Lp. (_y3 (J-^j jj ' ^""a 1 1 JLjfc (JSlj 

.ISjjJJ^JI (J ,1 1 „Li a^iU'ill 2_iriiiiliill J^Liiil J^ Jj>. 
(JjjLjji^I I J_<k (j-* lJ-"J iJ-2lLil I'LuUl'ill 'LlIllII )«_a jjlj I ritVI (_j^ LJLjLalj 
(__)iaj.2iJI (jJI Ajuu^^ll (j-« J ^ '"' <ijJjL>- (_^l ) "ijSLuSLIuJ ^-lL-^lA (_yJI ^ U iKIl 

^ (1898 _ 1896) (Ji^LUI (j;yiUJI oWl ^b • (U^>>^ JaLUI t_^jJil ^1 

<ijjljj_uillj <ijjiujJI (»^i«JI (jjii-o3 ((_yJjL>-) ^"^ j"'^ llj ' j^' "■^"' j^^T* (JULiiijI 

I j "'i (j I ^ J ^ « 3_i_<i£LI I J jjjiJI ij\j cjL£^L«JI (_7^» sULIa Ttj^j i»Ij . nil (_,lr 

(JT Miilj i^uj-uill (jjLij/3 SijLxjO «L>JljLA (_y3 PjjI/j i<ijJjL>- Cju^LSjI iS^I-C 

I j " ^ _; ^ ^ (_y^ SjLII oWi '3 J .1 "illl 4^j^lj 3 ^11-^11 3^j^l (>u 3JjLSILi 

(_jSLuSLIuJ (Jialo jl (_jJJl>- j-ujiijj (_yJI ^ j" 'I I JLA (_3^J , d ^ ^ U '. 1 I J3j|j_ij| 
sLjJL2_»JI <"iVj ^ tl I it J (j-<_LjLSJ,l (j-<_3j_LaJI (j^ (J-iUj i«Ljj_LiII (jjixji'il 
■tj^jj '-^11 j 1-^ ' 1 1 ' "iisLjjjl (j-a ^^iiSI (_gjLJI J j I--' 1 1 ' ilajj^^jj iCjL-uI I ii->-Vlj 

jl <l2_i.2_>JI (_5-'-j-i 0' ij-* Vjij id-fl-L^jv (_yJI J j I-' 1 1 (JjjjaH] La-^lo jjj£LiJ 

J^Lj (Jj-OJ (jl^J • I j'" ?-jjtA V 3_uL(J lilli JjLJ 1 i^-vljj (OJ iVjl JL^I^I 

j_iS| j_it La J^»-i Ltja-Jj J-J <ljajJ ijoJjiJI djjjiifl j_y^ "-r^ 4 1 1 nli » 3_iLo i_^ 
4 I III 1 I II L^jjljjj i(^y^^^;LiII f_^\ sU^jjillj CjLjiaUjJI (j-« iJ-2IUj^ isLlJLj^ 
^^j;e_j LptJjjG «L5eIu i«Lu_uLuaJlj 4_i^l_4ll:>. ii I jJjLjaiXI ^jLjfuJ i dlSjl jj_* L^.>^^' 

t4-LljE-LA <ijJjL>- L-u^j3 <ijl<utJ iSjL^I (_y3 jjjeJ (jl isLlm^l 1 1 Jj^^so ^pS I jji La 

(21) 

^1^ I nil (_^i^ 3^ J J 4jj_lia_ul (_^_Liij Li^^_i_uj_« ^i.<i^ 

■iJL^ La J^ j-iJkilj i3jJlilll ojui (_yk: SLa^a t_J2Jl Jl^^ ijtiij /<J 4jSLl 

ii_«L4-l ^^ ^ ^ itl ^^1 I ti2jl i l^jLl _ 4_i_ujLl^1 jJj_X-idI ^I I II t ■ '-^J .^^ _ L^_ta 
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ji i^jjj I'irttI Oj-^' jJLLi/3 (_ya (_yjj^j»lJI JlII j-o lSI_i I rril i3_L»^lj 4jLtuIi (_yJI 

^_^_x^Ujj1 ^ '-^ ' 1 1 dc l^jv ' ^^^ o^^ 7C-U3J ( ( ti LLtSJj . gLL U - lj tt r J I «L2jaiiAJl 51 t fi t 

Jj-ij 1898 aUJI S-jJjt^L^I 5 jU'.Ktl ^JliUI ^ 2;j>>JI SJU-j '^'jj 

La (jl JLjvj^ ((j-j^jI (J-La-cJ,!)) (_pajji <_jL<S Ij^ (J-^J o' "-^-^ 5Jl^ (J^I^^ 
muddle 4JL>.j_a jl ^-tiiij i"i a (jjjIj (j-c /tjLJ j-«-l <iii5U_pl (j^ (_^?t!-* '^3^ 

j-Z\-LM CjjL>-LQLa (ji (_yji 4jo i^al SJjJLJu <iii5jL«JI djLal^lj ^iJ-^J J-rt^*^ 
^^Hjjjj (jjijjJiILi (Jj-uj (_yJI r-ju^j^l£ CjJl^j iSjLtijj^jj (_y^ <tLii Sju^ SLa^ 
(—fljiHSl U^jkJ .^^IlijjJ JLx^l (ji^ 1 jN '( a tLuiJu J^3^ iCjjL>-LlSLo jj-* Vjj 
(jlalo i(_yl<jj>JI ^ U . "J »l (JJaJil jji 3jJ.»-IjJI "iJum L2j^_t3LLJil ijjjLlm] (ji 
(_gl i3_L^jL>JI CjI^^LjlJI (j-C j_L-L.Cj I (j^ j-^?-*:^ lS'-*-" ^t-Uslj-clj j-A^j>JI 
p^giojjoU ^LIIsLla «Lin_p J JLiU^ PjoId^I (_^i^ J i^"*- 1 J[^_4j:;t_a (_^1 J[^j;tlu 4^>Lc 

, J£LiJ LjLv I jcv I J jjijjsj I J 3_LLi.b uijla^ljJI clu\£ LLa ,j^ i4_l3 3iuL«^ 

(_5Jo-lj ij£^ /aJUJI jj iro" t S-Jiiill 3j(JJL>JI «ljj(_yWuj'i/l jlaiil (jl^ ljl£L<k 

4^LL^I Sjj^^jIs Jjjj liJjjl .4x3.jL>JI cjL3>L«JIj SjjjjiIIIj SjUI jKjIj 

(J_<jij j<s_Lc (_gjjl j-<kj I LiLj JL^v (_^LiJI (_j_»^LjjJI (JJaJiu Jii-'iilj LaLx-1 'b 
(_jj| L^Luil (jlj i^ljjjJI (_yi^ 2riiiilrill (_yij SjIsLjpl (_y^ uIjLs^IjJI 4jjuil 

(_gJ-Sj (_p3j^» djLlS I jl 1^ (jp^'j liJI JiJI 4jlj_u3L;;tA 4 1 1 nl m (_j^ tfL2j^_i3LLLaj 

. « 1 900 _ JliaJ ai-uiUJ 

(jj^jiuaJI (jj-ill 3 li I ril"'^ t3i>^ J^" I II a j_^ 4^j\JS S^^Lc t-iLjSLII \jJti (jl^ 

(jjSi (jl jij^La .^ ^ . mIaii i_Jj^ 4J| i j 1 1 »"j (_jji3lj^l (JiajJ,! <_jjj^ L^^^jj 

(J_La_La _ (_j (<'>Lj^1 ^ '-^ ' ' ' (J-ciiAj ' ^ . ."SI J^^ ^jjJlJ (Jj-oJ (jl— Sj , «Lj_^li_La 
jL^^I Jj-i-i 4_LO Loj^>.ja^ (jl^ |_5 jJI |_5JJl»1!I (_yjvjL>JI joJUJI _ v2jL3>L«JI 

3_ljl3IjJI (_yJI J---UJ t-tLlJl .ol JJJ J J '^" ji>==-o aJLlII (J^ i^JJI (jJtiil 
»1 <i Mi'^l (_yl»- sj,^^^ J^ (_yjiSI^I j^jj-^Ij j^ (_ylll naive S^jLJI Siaj^l 
. tljJLllj ^ 7" 3 .' ^ \' («-«-fl-o j-A J (jj^ I'lull (jj-SJI J_.^" . ..Ij ... .il Jl^jIj <ijiSL!l 

LlLaj (_,_SJij I I 900 J_lJ^ (_y.3 3 li I rrlnll (_yjjjjl Jjujll J '^-^ ?"J>" "'J^J 
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cjIs^UJI ^J^ (_5jjl«i!I (_yjj;jElll (_yji3l^l aJUU jjj^I jj^-alll I Jui 4j£ Ji^Jj 

(J_LLsJkl d_j_S_Li>- (_j.Hji>- I 3*^i"^J 1-4^ i_P •• .'LuLajJI /~il U-»ltlj iLulSJil 

j2j_a I ^1 ^" , ,.l (_jjlll Slj'^l tfjui (J^LiLiU! ij-"ij A-uLi^ /<ujiL>JI aL«JI I Jui (j^ 
SjSjIII ijJUk 4_iiu3Lci J jo" J I II CjI J I iiai ^ ^ . ^ -^ j idiL^i'ljLlI j^^'" (ji^ J-''-i^ 
(j.4^ . "^" _^ ^"'' I j"*l' ^ 1'' ^l'' i 1900 J , -i", , , ,,« • J , ,,j Jj^j '3"„'^J * " 

oj^jJI (_;^l ((1913 : 1910 _ KjjLiJjLa Lu£jjj» S^^ trul Cjljma^l aJJt 

dilji^LjjJl Jj-i^i»[jj I iial 4Ur (_jlr 1900 jjjIjSI JlIo i >''^'' j^ J-^j o^ 

sLiLjiI^ (j^ «LijLal_jJI <iJL>.jJil oJl^ Jj I ii-»«j i^j^l (J.<i:aJ (( (Jli ujIo u^ I (Jjj^i)) 
IJlj* JlJ-o ^ ^ . ..I^llj j U i 1 1 jjL3 (_yJkJ 4£jLiII 3^^L«JI Liiaji (J.<t5eJ -iJ-^J 
<:L4jL^ L4:%j%.>-j ^ j ^ '--> ' " ^ ■^ • "I" |J-i-uj 4 li i nl*^ ■»■ j ■ ■-' i_£j.ui I i^ I .^a ujuSLlI 
Sal U .tl ojLA SjLjjj jLLlaLj (Jj-uj Jjijaj (_ajjj<j i(_jjl3UjJI (JiajJil (JjjLjI i_^i^ 
(jialflj (^ JJI I aj , "l^^'^^l/^ ^Uil I 4^LLaj 'OJIJ '''"^^ OJ-^' I j « ; '-^ Lr^' SjJLLII 

.5n.,ilrttl 
(_y^ Jaj-flil (_yj(^l_^l (aJL«JI J-tJjJ (*-^J l5'-*-" J-* ij-1^-'^' O^ ^?'J '-'^J 

j-j-c . d-Ltslj L^LJLiS Jt-y""! ^(JiiLuilj^ ^""-i' "la ^1 v2j jHol (_yj^ 4jjjLalj 

j2)Sj /cJ ii-liLLxlDLjj /cJLjtJ (_^^1^ /ci:>- (J^^>- JJ^ *l-^:^>^ fiLi-ii^j 1 Ju^ j2>^ cH-^J 

LlajSjjJ » d J 'mI^Uu (— i1"S 11 /Q-i-ul ^IjLJ^ l( Cj M I f-< LjjJ I (J^-l-iS 1» Jl^Hj I a *_d (J-^J ('-'^J tj"^^^ <iiJju (2=i=) 

■ hCjIji^LjjJI j3j-of))^fl_t^VI jjjuij Jjvjcj ;^jJI 1902 aLsJI jjL^l ^LlSLIl Ijut ^;^3jLclJi< 1£Ljj1 o nU 
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: JlAjjj ^-^alj"." I jK i^iuj^ 4j;vj3-!'j S^juo 4jJijj1!I jIJl^'^I iSLpJLj 

Q^Ls^lfll jJljJI (<u_^S^ LUjljj . . . ii j_j£, LLj^ uiQjjii (Jjnjjj 
ajjsjJlJI jl Jl^'^I (j'^i_i-v SjL^ill (_y3 J-^J^ '— 'tH*:' 5-»-^"-!' CjljL».i j-LojJJ 
{^^-t-tj fcIi-Ji L<i^ cj-^ IjJuLul ' {j^jj J ^ ' " < J ' ^ * 7-La-£3j «Ltui2j tiJjLx-J tjt u&JLaj 

Ul Lai i)«-JJ-J 3^-*-^ (^J:^ 'V J 3 (.7^ L?*'_>-y '-*^ (sJL«JI i_J^ cdjl)) :ij^ CjI j 

(__>ia_aL«JI 4Jl,Lc i_^ i_j.jus\-jjj\ (jJa-LlI J o<" 1 nj 4Ji i— ijS 4J tcj^ojj Jl^IuIj 
d-iJLal^l jJL-i-a (.3-^ sGLuj/ (j-* (J-^J ' . '3" ii— a-uSJI t—iLjjiaJI (_g j (JJlII 7-Ljj-aS 
ilsLSiJIj ^^Ll,l Cji oj I ri-»JI ^LioJ I j^l-^'" L>-L4JLa 4 U J Jl^IuIj ^^t^:;:-:!-! '^^^J-!' 
ji CjJl>- (_p iCjIJl>-3| (j^ CjLcjjiJa^ I j^.^j I 4_uLajJI Cj Lkutil I j <Lul£JLl 
CjI Ji^v^l (jl (_yJ-«J I Juij .(jLajJI (_y3 4_uiLLLa 3jaj^Jj (j^^' C7^ oLilla jl Ja^l 
jGjJi (_yJ-II CjLJkjeJJIj JaLSJjIj CjI ojiri->JI La! ijoJLtll S^Li. (_yjfc events 

.«j»lSjl (Jj-aj)) ^ u . ..Ij 1 L^jLs-j I jtl ,^'i" , ,.l ^_jjijj^ iCjIjl>-3I (_jJI 1 3*^1"^ 
(_3. J ^ J I) uijLiLSL!! LbjJ [j\£ liLa .j-iSLilll (_y^ jL^-alaVI IjuI, ISjS^J 
J '^ ' II i_ajL^»- (j'A^^j .(_yij|j i_jJuus\ cLuLtuiill '"iljj .^"tl (JjL>- i_^i^ jjL2JI 

CjJljLLiI u^\ ij,Jj-u±xl\ (jj-SJI tU^_t3j i_j I ri'>JI ijJIjjVI (j-u /gja- 1 nia JS (_y^ 
(JJaill SjJi^ f^'^J' (J-'"'^ r^-'^J' • '^j'l i^ii U (J ri-rll ijjLtJI '"'Ijj'^'ll (2>^ LaL<u 
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^Jnh'ln i"nii/)l tuLfjjjiLJj\ 

(_j_Lc J ' ^ " '' _' "^ j-o'^l (jlj i(_j_il3Lj^l (jJa-UiJ 5jLjj>JI 4_uLtuiiJI (_JjiII _ 
^^l^."tl J '^J^ ^U'.ll sLlJI /t^JxJ Mijolajj AiSji (J-i-^a-i "ixiia iCjI^^IjlII (jiiia 

tlLLj (J^ I l_j_2iilo lj.^JJ-«3 I jui (2>^ J-i:H*-^ 4jJliil 4jj-ajJI 5JlUI Lxiajl 4^j 

, d J ^ 1^ ', rt 

LdJj ijj.it-i'tj levents cjIjl>.| (j^a uj^ (oJI-«JI q\ J^^Ij (j^ J-^j ■J^' 

iSjLa (_yjk Vj (J-a^ (_yjfc V SjbLst^ ill Jj>-VI Llije-Li-a i I jjl'' 3 j ^ U : 1 1 CjIjj'^I 

. 4j'\ji ii^iSLlI ^u^_ui!Li (Jlj^Ilal (_^lj ■i'-^'* S^m 4j^jijjaj jjj (jylll 

ililjL^'b/l (_^J . I j ■ ■■ .^ "' 3_oUkJI ,j_o 3_Llklo 3_Liil L4I0 >l^ tjl VI i4jjU,I 
.iLtLc, (j-<_ilj^ I j ^ U '." CjIJl>-I (j-« (Jj-u^Liji jl Jojlai- L^la ^iS .SjijL>J,l 

J_i i3 j<j r,i>LSLll dLjj-uill (_y^ Cjjl^ Li^ ill jo-lj jLa-l 5j^ o-^^ 3ji«-!l 

(^^Ijill (JS [^ '^"' Jtjjil^l ^ J j ■^ 1 1 '-'-4:' C3-*J ii_x^L»iLI (j^lj^ ■O'^?-* I " . -»- J I ^ I 
a I ,,il ,,itl .5_lJLSm S-uLoJJI CUVI ir-ilVI I nh^e-a ^ illjLvVl JaJp (_^l 
La *(_yji (j^ '^;^ aiijLv (_gi (j-a (J jCLtuJ (jl » jl-^" • "' ill JL>- 3I ijji Jai- «LlL«JI 

J ^" ■" 1 I <1j_Jo (_j U II Ja^kJI ji I j ■"■^"' 3liriliri1l (_y^ l£>*-' aijUtJ (jIjUJ 

^Jj'ir" t ria ^_^_ifljj_uiJ I /cJLjlIL) «LflIjLU,l <laj * 11 IjM ,^ rt ^ ^ "^J.* (_j ' 'I'^JI t-dljj V I 
(Jjji^ijji -1 1-^ '" ^Lji^ (j\j\^ ijJLufc . <iiSILtuil <ij-<Ii '=Ljl«JI (J-<-u^ljaJI (JJJ (j-a 

aJLjlJ Lcjjisj^j 3_;l^'' jjil^li Q^SJJs images 3_j Lai jj oa (_y3 CjI jLa.'i/l 

sensations CjL<-u1 .n-*.! AlxJti (_y^ I j -1 1-^ " ^SJ^^ 3_ilr (j^Jlj^ ijJLuij i(j.aAiII 

5_c,Lij-3 I j '' I '^ i^jJI J-A «LJ'^ (J-"j f«-"Li 5jjL>J,I <jiiIjl».'^I lIxJjj^I 
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3 ■-' • "^1 "■> (j-i-J ij-^ ij-" 3-tjLJu CjJl^ 1 j'^l .5j_)-*jJI S-Jliiil 4J«iIlj 3 ^ ^ U : 1 1 
1 876) R.B. Perry i^j-^j-i oj— ^J W ' ^ " jj ( 1 875 . 1 83) C. Wright ■-■ j lj 

.7-l_o I", in tjl /<s_^_4_al <i^j|jj3l 5jL2JI ^ A . ..V "a (j-« J-ii (2>^ M .>»a (1957 _ 

(_yj| 3_Lij_)_LjLI I tLj.Ju'^l J J It" t « 1886 _ qm\ . ii-»-VI (JjJLsob 4jIj^ (_y3 7-Lo 
<r< ( 'ijlj tg< J t ii*kJ1 3^^-^:>iJ1 ^j-a 1 ^ ^ , ,."S t LlaJ La dlL-ol t fi"^ Jtl Lai ( tit ^^-usLi^ 
Ljj.£L3 Ij-aj J_«-J lS'-*-" J-* »(_; '°'i II ijj sLuiu'^l (_,lr CjLo^Lc tIjL-ul I ii-*-*^! 
,cLl2j^_i3 i_yJt Vj <ijjjii i"i I iijl CjL-uI I ii'v'^lj . (_, J I II t CjLj Cjli CjL-uI I ii->-V 
7-La 4_i_Li (_gJLll IjUfcj .jaJL«JI sLLa lJJLu (_gJLll prj i nill J's i"i"j 5jjL»^ L^l 
4lLuJ^jj>o (J^i (j-<i^ ^ ..A'tl V[^ jJ^L>. jj_« ^j iioj"*- (^^J «Li]j ^uj_tAJl jJ>L>- jj_« 

J '^'^ ^] jJ^JN. Jb 7r I II 1 J( /oJljtil JJ ' ^" ^j^\ jJJ.X-13^1 (j_uj;_L>- ^Ijl <:UjJl:>J1 

d-aL>JI (_yji ^ .^tl -^11 5j.j:iJ| jjju IJl^j iSjjiJI (_y3 i«_2j V (_yjj^.j>o j-i^ 

n_5jLo ji (j,_L2.c ijoJL«JI (^ *(jj-^ J^ ^-i-* S~>-^ ct-^' Sjijjv^lj 5jl>-IjJI 

^_^_A Jl 5Jl>.1j 4_aL>. ijjj_uj Jljl JL>-I j) ^j no j"^ Cj1^j_aj*- jl 7'l-« CjL-uI i n"^] 

JiLaj (_ylllj 5>»SLII 3J<JLlII «GIjo.I Sjjjljlj i_5jjjl1II /oJUJI ^.i^iia iSjaUJ,! 
L^j fn\ i.mI 1920 _ 1919 j»LjJI ^ sUtS t_ASJl .SajUJ,! 4jIj^ i_>^^J 

djLtuiil (j'USLiiJi.l A^Lc'^l (s-AI (j-o ej-fuLjj (JjjiJsJI *LuJI (J II oj"^ Ct^ CrAiJ 

Sj-^l: j^A 1919 ^LjlJI o^^-.^jLvVI SJ^j ^ t_!>L^VI Ia^o^ lii-i. 

'"• « •'■- ^ ij^->- i(j-ii I II II J '^ ■^ II L^jtilajl (_ylll (j-dAjjV 4jj mill 3jj U'lll 
' '^* '"■ tjlS . ^^IL>ojl ^ji 4IL«j J '^-^ * «GjLL>.1j ^j 1 11*11 ^_^_u^jj?Elij 1 jL»IL>.>Ll 

"^jj I II ill i_2^Ljtj >(_yjli i_gl 4_j^ (_jij _ oj-iojij J.>- (_^i^ - Cj^j "^ jlr j^ (jT^ 
iCjj.j>oi La <Jlij.j>oi (_yl!l idiiLtuJI ojji^ f^l,?^' Lt^ (*'^J ' '-*'-*^l i3^"i ' "J ^ 
(_y3 ij-^j J J I iij AjJiJiJI (_jlr 113jj I iiill 3jjl-^'ll CjVLtA j_j£. (_y3 L^iiJi 4J'i/ 
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.joJjiJI iLfljoAa j^ja^j (_yxJL«JI jiitH <i^^jJ,l aIjusj^I^ L^AJilj a^LlII 

4j;_Ii_JI ij^ i/sJUi! JljUJ,! i_5a3.l^l jjir^'itLi Jo-Lj SjUIj Ji«il ^jSLS 
(>_i [j: ' jl ^" tl Jl ,^ ^'.Vl . co-LLI jiil .SajUJ,! oljo-'i/l ^Lu Sjjin'ill 

(_y^LijJI (_yjl£LI,l _(_yjLojJI J 1 ,0" 1 1 1 (j i a Vjj cA>.ij njlSHIj (jLojJI ^^ja^^Aji 

LaLx-i (»J-^ iCjI Jl^^-'^iI (j^ CjL^^LjlJI (j_o jiLtiJ jjfc (Jj iCjujJLaU IJljJl>- 
' j'^'-^j.' SjUil (j^j '(^1^' JJ^'-^'j C3-''-*j-'' ^T*^-^' il>^ 3jjiji2jJI Cjljjj-aHJI 

LijL>. SjULl tjjj '^"a ,(jil .^^'.^ (j^Li^ O'^'j O'-^j-" JJ '^"'^ I J J J r IjjiLc 

5 . U :;< (jjj.jt:u Vj ^^;" V SiijUJI . SjljL*^ cjIjo-I VI ^2^ >l-a iljui 
iiiL!jlj^>JI (j_« 3 1 I II 1 1 II (_yJI SjUI 3«t--°i Jj- ri"°i ' ^ j" '" (OJ Jl>-j3 L^I iS^m 
l__jl_j_S ^j_u_jjj «Lie_jjLj j_A f<^ I II '^lil iJl)^lj_:>ij1 i>jL_A jj-« (J-j-u^L_i_u /<^ I II '^Jlj 

(J_iji^l_<ji 7c_jjLj j_<k (J-i«Jl (jl i-4^ LoLxj iCjjlj:>JI liJJj (Jjijaj L-ajj-iaLLLa 

' . (28) . . < 

JLS£ 1 1 jui I nlr (_yJUJ Ljia-Jl -" "'Ij "^tl LlSjJj^Loj^ LjLi^ (J inlj Jill Jl^-I 

(_y^ 4lJI tJj'C I II Vj iCjI JLa.'i/l (j^ (Jjji^Liji (_yJI iCjLcIjlJuI (_yJI Sjjdl CjJjjI 

SjUI ^ LLo jjjI 7cJ,I JjJj .(^^jUI jjijjsJI jl «(j,-<iAI jj^j Vj iSjJdl i_J3 

r-LlJ VI jji La 7cJi,l (2>c l-La-jJjJJjiitl aJLc «I-Sj-«J La JSj i«Li N j-^ ^H^' UjV 
aJLc jj ' -^" (jl J^so IjSji .(J^Ialj J-i^l 4ji^ i-<VI ,^"lj CjIjl>.| Jjji^Liji 
(_;,_ii5Ljj_II (jJa-LlI (_5-A f^S^L^ ''-VJ' "-^y-'-^ I-. A'lC" iSjjljeja iijljL>.| (jja 
^*JJ (1>^ (ol«JI ' '" ■''■■'^^ LjiISjuI (jlSj . Ll>-jJjjJjAIIj (jjiAill (si^J «uj-uillj 

2bjjdl t_uiJuo (_y^ 1918 aIjJI 3.1l3jJI <ilc:Lu^ Jls-j jlsj .«(_yjii JSLl ^j-" 
V 4_j| Lftjl J JlSj_l^ I 'j-f^ J-"J '^ j-^ lS'-'^' Logical Atomism 3_L.lLiil,l 
CjIJl^>.VI /oJLc i(_,_SJa_La i_gjj 'LJi (_,_& SJl^vIj 3_LjLjii3 Sal U , . VI liajjjj 

«LI (j-LJLA *(.5-^ (.5-* 4jl^l^l iCjLS^LtJ Jojjjj J-jl^J Sjjji (j^ J'C Ml'lJ jIiSlll,l 
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3_Ia^>Jj (jLSU,! (j_« 5_Lj_«_o 3_La_iJ fjjs JijvljJI a(_, Mitl (2>c j-J-»3 (_^1 4jj jJI 
1 1 jj 1 • ""' (_ylll 4jjiaill jjLfl jiiSl jl jjLLtalj <".U ."jl Ijl Lai .jjLojJI (j-o 'l-ij-'-a 

L2jJL>^ (J^ iJ1ijIjj"i II Q^^ Lijijlj (jlS Jl^j iAlsjJiXl <LviLjiJI 4lLiji3lj (»ul 
j<sJL»JI liJIjjLi ^T-J^ 4.2iaJxJ jJjLvj (J_2_«JI i_Jj— J (jT^' i>lj_uj (_yjjl^ d—jJllLa 

(2>c (—flJlLJeJ (J^LJo (_jJJl>- i_j£^ (_jJI (Jj-cajJ id-Ltsl^l (2>^ 3.>^' 4ilJu <ii»-j_o 
LfljO ij-ua^'i/l (_^l LxjfcjjLaluj I 1 Jj" La >i^ J-*?:? 3_l»^I^I (2>CJ ^jjliij,! 
«L>.L(ai_a ^^ "^y ' '■" L^l . Ui^j^tla > j^^ ' ■■''^ LajL^J ^j^ iii*tl ^^^j_^l «Lj_»Jjj>o jJjtJ?E_J 
5^jJLJkl l5L>-*J h-LIIjjVI (_fj_S_l j<sJL«JI J^^J (j-*>^ '— *T^*" ij-* i«LLlliLl,l (j-a La 

.(_jJLlo jju^Icl i_yJt J^^^l (_5i^ S^jjiil 4_Lfljjj/l (jl . Ll>-^j <i"i I iltVI 

3_l2j3_i^ ^-sLo SJjiJLa ,j.a:>JI sLia^l j-i^ ^SjjLo (_gl cjL-u1 I ii-kI ijjjl^ ijLa 

4jjjkj 'jJ-»^ iJJjlS I jl_5 i«Lj_)_LiII joJjlI sUjiUla 4jjLa Cjlji^v'ill 4l i iil i n (JjL^O 

3_t3._^^SLuj/ 3jlr 31 ml iiitla 5^1 JJIj teJ,! (_y^ 4j3^jjs Sjlr j_i^ 3^jJ^ lSI 

Cj JjtJ ijJIjJ^I I jUi (jl^ Uj . »(_, Milt l-i^ljjl 3-2j;-L> (_yi^ ' ^'"j"'„' iJ:! ^ ijj' 

aJLlII ij\ J^I 'jt^~.""- >ia iLuj^ (_7^ t^j Lx^ WaH^I VI /sJLtJI ^ 
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tjjjJtX) L^^^-Lajj j_jlj-flILt_u 2f 1 Lb^^l^ jj-* J^^?e-J '^^ '■ ' '•'J *^'* * 4_uj^j?eI1j1 ^c-uilaj 

p I < tl CjljjJaj (jl [2s>~ jljIjJIj .j'Ciill (j-ulj^ plr 4li^l (_y3 jjIajJi,! aIjLo 

i<ijjLiil sLuj^jjcHll ijJUfciiJjLjj (2)J>-<i»*JI OJ-^' lt^ ^JT J'^^ '^-'i^-^J 4"ii I rrl'^j 

.JL^I^I (Jj^ Jiitllj . 3 1;^ ^ M II Jj^ (jlojjill (Jji^so i-ij;P- (j-a 

LiSj . «LuJjj?Ellil ^^ '^ 1-^ ' ' ' (_3Jj_LiJl (JjIu cj-^ J-^'-^' 3-*^ J-'-^J O^J t^j:jj tri^tl 
USb J^j (jl^ ( 1 976 . 1 900) G. Ryle JjIj ^j-yli-y J^iLaUl l^ j.J j '", J^ 
^cJJJIj 3_l!Ljl11,I 3_l!Lijjl1cuJI^PJI (>u f-jjil i-aj mljritl ijjLJI 3>1^' ^^ 

i~i Is t"i" I . .^11 cLcL^ JlIaj . ' ^ '^ * pjj-* *^' J' *0 " '^J'^J (J-*J r^-^ri-*^ O'-^-'J 
(0_«_2 (_,-l-C I iS" I ri a (j-Si-J (oJ j—uCUl <1>-Lljl Cjljjjji (_5-3j .^^JS>■^\ 'Ll>-LlII 

i I 1 ^ 'j * JL^-4-«j [j-«i (3i>*^ tl>^ Lflc j tt- J l ^1 J tjij *=I-Jl [*" J ' ^ c3^^**^ * '^ tj '^ * 
. I JjI sLlIlUI (tutaJI J-:*-^ («-I "iJSLI isLuJ^jjtlll -^j'-' • "II LvLujI ^^^i (ji^ '-*:'J 

■> I II T-Ti La^ ijJliil 3_lL2j(JI 3x.j_(JI ij\j j-*^ o' lt^ J-^It? ^''^' '-'^ O^J 

J '^jl «Luj^j»jJI (_y3 (_p-<uJ I-4S 4j I ii->>JI S^jJJI (j^-ij CjLjj^u^Ij (jiajj,! (_j^ 

La j<s_<fcl (J-«J .^Liiailj Sj^l iJJL^J (1>^ C"^ (J-^J "'^-'^ 'Oli joiaJI d-ixjAs Lai 
!(_, J I II rll CjLAII _ I '■(_,-* (_yjJ^jaI<JI '^ j 'ill '"'Ij vl 1^ -^ (jjLAi- ?<-^J 'IJI I Jj** 

SjjL^I _ 4 .a.l2.-LLcU 4^ 4JjiJI J^>LcJI _ 3 .^ISLaJJI jValL^VI _ 2 
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■»■ j ', ,1 II J , ,.j 3jj u I ^"'"j A ijl -.1 1 i-J i^\l I ^^11 ,^-^ 3U :^ I Jj i^'ll 

S.j.UII jIjIsIj 4JJ3SLII 4jLlII (_g|jLj^(_yk:3^>^' l^gjoifllll «Ij.ZLjjVI jjI^I 
i(J.;til 5Jjl^ j_i^ -Ij ^~ • "*»l 4K i"ia jjl oJLjSG (j^ ('^J-'' Lt^ i(<sl«JI /j-^lo jji 
/^ jj U"* II «_jL_Jo ^cSj:e_JJ . ^"I'r (.oj ^ Ij ^*'. . ,.VI ^ ,1 ( ,1] /^ 1 ^1 Mill (--(JtJ Lx^ 
■^ j ' 1 1 ' (Jj-uj dJ I II <i ij i3JlSUI eJJt (_gjLji2jJI »lj li'ii iiVI JL2i '(3:j_; Mutl (jj-2JI 

<l^LlS i_^ A~\'\ i"i aj --Ij ^" , ,.VI IJljJ, Sjj^j 5^^£!_La sIjsJIjla iJ-"J ?^J^' 

V 3_j_L_jjjjtlI I (j^Jlj^l (jf (_yJI L^— La ^ 3"'''jj « 1 9 1 2 _ 3 li iiiliill cIi^L-SLAa)) 

(_yi tji J Ml II /<s_L«JI ^ A . .. M "a jj-a ^'-*>- ^^j'** i<ijJL<il>-l VI tJjSj (jl (jSLflj 

ijjjjjcHll xjl^^l i^ jlj I iK iCjVLx1>.VI t_il I ii-»- (jj/Ljii (_jlr 3_ujJjlII S^jjlxII 

i^^-Lu-i^j>- * 2iJ_A jj-jl * *l IL-jJLiIijk-l «l ^J-^ *— ^-^0 tJJ '' ^' cr^i ** ^ '^-^ ' ' 

I jl i-aiaVI (_yJI J^^ajJ (j^ ij^ J-'^- Keynes j-y^ Aj'-y'-* U5^J W.E. Johnson 

(_^ jjl F. Ramsy ijlj-alj tlljlj^ JiiJI (Jjjii.nllj H. Jeffreys J-u^rij-v jJjjL&j 

3_j^_lJI joj-ou fi j"\) *- I— Sjjijj . LaLc (jj^jii^j 4 < J I II (jx. 1930 j»L« II (J^>-j 

_ 1702) T. Bayes j-jj-j (jjjLajJi CjLj-cbLjjJI (oJLc (_^l 3 j m'l Bayesianism 
JLuJjJ tfjj^ljLA dJLSLiuj (_,lr Ijj JLiIt».VI i_il I ii-v. jljj (j-a (jl^ (^ jJI (1761 

^LSI (_y3 3JjL>J,l i'jjti (_yJI Ljjjiui ji^j . »lj S"ii iiVlj S-uj^jaHJI (_y3 j^^j-a 

^Ls. iTi I iM I L^l Lbcjlojij itiJlill (Jj-ajlII (_y3 -- \j ^~ ,,.VI 4\\ i"ia «Liii3LLa 
, JLila-VI (_yJI t>-fljJI (j-a 3K MiU I _. -a- I 111 (Jj.al.5 La I <\ 1 iiLa. 
(jj_2JI (j_a (Jj'^l J-£>-!l iJ'J-^ 'I n I II I n II Cjl (j >J-a i5j-^' (j-* lJ-"J l_P^ 
^-LL-ljerJI cL^-uiioil ■"'! ^j .U"j iLxjj SLiiuJ CjJl^^ ct-^' 3^P^I L^I i(jj^ Mull 
JjJoJu 'Lul .^ ^ . ,.1^11 «_ci5^il cLciialj Sjjjua d jii 1 iil°i Sjjj l^ Ij 1 " 1 li 1 ^ j (.j^' 
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1 <i li a j_uQ1I Sjj^ iULi^l Jlju (<sJj I La Jl>- (_jJI Jljlj L<i-i3 (Jj-uj (j^ sljjio'^l 
. ^ "f t f I f "ir" '^ j^JjoHj J3-* «L^Ja-o 4Sjuiu ii>Jij_fl.4-i A-L U - lj & r jl Sj^ILlI ^jj?e_(U /<u 

j_y3 4jI JjJI Ala Jjj,j ( 1 958 _ 1 873) G.E. Moore jj^ -^jb-^l rj>=- ti^b 

(j U ? U J i^jjJI roiiJI 7-jj j-a (3^alu JL»j (<sJ L4J3 l(jjlr Jj-uj jIj .(_yjj^jjtlll 

i-L!j "i i'?i 1i I (jj»_^>JI x_a (J-AHj 2 I j ■*> JJ-a L^J 1^ J"— ^ '-*-' i" '(.3-*^'— i>^' 

jL3.^j . i_jj1jl!I ij\ iri'iMJ SjjIjlII SjjiJIj (jijJajill liJIjjVI (_gl Common Sense 
aS-JLiil JLjJij)) o^^JJU 1903 aLc jj^ JLla (_yj| SjijLel!! 3riiiilrill 3^la 
l_S_Lla_a a J rti.rlfi!! Cj>LSLAil 4j>JL»^ fjJs: JJJ^ g-(jU LW: Vila 4j£ aJlS 
(ji LjiljJ_a Sj-^La (_j 1 r (»j-2-J JUJ.j>JI -^ j " 1 1 I JLjij .ijJjJLifm ,j.a:>JI (_,lr 

(JIJjjJI 4.flji>. i|_Jj^J 3^'-' L.7^3 iVjl (j-^-jILi (ji (jj-^ <l>-j^>Jail 4 I'ri ii^l (j^ 

(_,_L«J,I i-aLiii^l IjJjL^ jJ 5 ;. , ,.M ;. il jji jj_a ji^Ij .4.1^ ^ul^lm i^gJJI 

.7-Ltill tjUi^lc-JUJl (_ya4-L3i$3oiiiUJl SJjUJ,! oJuic^KJ il^ SjLvVI 
.SjiiiriU!! cjLs^LsJIj Sx.jL>JI J^LJuJ,! -it-^« ^ ^■^"•^" i-aj . n"'^ \jjt> ^ Ijlj 

S^jlj^ lSJ^' *jW^ Lt^I 'Itfljl'*^ jlj-il Sjia^LiJI SjLijlII S.<t».^ ij-" J->" '^'-'^ 

5 Aj 1^11 SjLyiJI 4_«j>.j3 jJt (J^JbejJI jjl i_jlj JLaS (Jj-uj Lai .(_flj^JllILl J^ Ll 
(j£Uj 2\\,'^^ ^jjjtill » j'^tl (jV liU jj i4_LlLila JLjj-3 (_yJI ^j^LlII SJiill (_y3 
i_a^iIL>-l liJLui (jil . (jlaill I JiSLa Laj i(_j_uLA Jt!-*:' ^ct^" lS' ^ 3^"" ' . ' '^' (ji 
Liiajl 4_<iJj . (jJa-cJ, Lj 3-^'^' •■^'ij-i U-^J3 dJiilLi tcjIoj^I (_jJLjj jj^ ' m J ' j ' 

J^LJu^ J.3. (_^l (__, S Vi > II J---UJ jL^^ '-^^^ L<jj;Li3 n_2jL^I fj!^ i_3^Ll>.l 

CjLjjI (_yJI i_ajL^ jj^ JiJl^ 4_La^jJI 4j(ill iJjJ^>o o'-^ ^J'^.^."''^"'.''J 3_uLtui3 
jj_a (J J 1 -»o (jL^ IJlj* (_,-i^ . i-L!j" i'JiU (Jji:>JI ji 'J^j U ^ 1 1 j^jjjjl j-lij 'L^^J 
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dJliJI JljIjJI iJjl:><J Lai ijjlajil (_,lr Lj-illa Jj-uj (JjIj>oj i3J(i!l f_j\r {.jju^jja 
^^j^} jjk |_^jj| ^_^IJi:^taJI jLoJI 3j>lill jlj>II «Vjjfc jii- \j^ .Jj-aiJI Ijufc 

d-fl-ioila (_y3 ij^j I'll* II tjj-ill ^.fljaAa (_y^ i_jjL^\jji\ (Jiajjii! jl o "n nlj Jji .""t 

(_y^ Ij_LjLj (_Jj^'i/l J-A 3 . Ul ^ tl 3_p.j|jLl-^l «G|jLjJU ij^'l ni'iy'l''^ ij\£ 

Ar y^ l^jJI 3-*J .^""^ • ..M'a j'il , ,.t ^^^.^.j^l i_)3| jjH^I (_yl>- i(_,ljl-a-"tl jLuJI 
d.*£L»- (_y^ 3 J.I ,^.11 jjjta^ jLs. (_jj| LsjJalLa (jl^ .3<U1 i nil 4j_jiill 3 j . .^tl . 

x^ljJI (3-iLIaj V L^V i<dl i^*;" ...l (^JLlJj ^ ajn,,ilntl (J^Liil J^ jjLi 

CjLa-La-ijiJI ^1 .^'i" , ,.l ^^1 (_ajL^ «j»LSjl J . ^ I « jjj (Jj^ (.T^*^^ '(.3-:fi>-?-'^' 
j2j^ ^ .A . ,.1^11 Sjji^cji ^1 ,^':" , ,.l ^1 (j-dJiiialla i_2Jji L«-4J iSjijIjJI d-LfljjAflJI 
JJijj ij ir^ aj J ir^r (J^ (_y^ j(jtM ^Lj-^^JI ,_JjLc. jJI aJJt JliLoi i Lfcjjjb*. 

Sj-iisLJ '"•II--' Jl^j J I ,^';", , ,.\l I SijLS j_j^ jjLi^'^l 3JLjj 3 li . nliill aj-xJ^ 

.(^^.iLalll jLoJI ^ cr^j^ ^1 t_^l jj,l 

j_y:>.5L«JI (JjljejJI L-jJtlXja tijo r rrl jjl (^^Lx-l La jji (_,IjIt"II jLlIJI f^J^ iJjT 

x_o djlj-Lu^iiJI Jl^ L4JI J r-Jihf-"^ (jr^ -iLxj i_^JlII Therapeutic Analysis 
^1 (j"^ "f t f i 'f's-"'^ jj^ ljjj>-l ./c_aI^j_uJ A^SJLaj ^^Iijj)jj_u jj_ujj^_aj c*'^^^ tJL^-^ 

aI JlJt" I III »j I II (j-c. £, MiLJI (JLAJIj oLjiLiJ^LI ((?-^Lc.» (_yiLilI,l JjLallll 

SjljaiaJu iLicuiflJI ljjt>-L^ joJ (a^Ji VI ^j.^. ,.IA1I CjLfc^pJI (j-« I m li I'ljij isLiill 

aj.2j (_£_)_j.SL!I d—iiLtuiflJI (_pl Mill Ijlj (Jj ifj-i'iMiiT-"""! (j-0 L^ Cixjvjji (_^l 

(JULJujVI ^I x^Jj 'J jj-^j uLjjiI <ix3 (ji ■^'^3 'iSj '''i.ill ij-"^'_^i5-'-' cr^ JJ'V 
^ — ''I ' ^ -^j (jj^^VI Jj^jj SjUil <l.Sjia£ (_JjjSLII 4_i2j^_i3LLJi,I (_pl Milu 
jtjjuojjJI Jj'^^-a '"' ' "J^i_^ •^' "^■^11 (JoijelLlI <ix^(jl Ijlj ljui(_ji^ iTcJI ...(Jimi 
(j-o (Jji«JI r-^l-Cj ^ ■^ • ..l^tl ijiSJI 4jJ^ "-Liajl (Jj i(__)l3jjiJ(Jlj (J iijlll SJIjlj 
(_pl MiU 4.Sj.i>. (j^ (_ijiSjLi til! jj liUajJLua (j-« '-a^j^.j>oj (_j.2j^_t3LLJil ja^JI 
sLjLIS i_^ f'-^j^3 03^ O' (JT^ 1(3j^jJI (_yiLijil (Jjljtlll el U , ,.lj I djA , ,.1^11 
(Jji=el!lj .(_,iiiri;ll (JjI^ellLi Ijui ojLflj (( 1953 - (_, inii'ill JjialJIj 3 ri i nl lill )) 
5jii i.ilrtll SKmiU Jj^j (Jj t3i;iiilnll 4^Lij Jj^LLuij V (_yj>->UJI (_ji^ i nliill 
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iJLitlLo jijj-fl-ui^l (_yJI (Jjial!! 3^j-o J-2iil LiJjuj .3_ulill <ji,L»JI ^j^l 
i_Aa (_y3 (_,ljl-»-"tl jLuJI pjj-s I— a^Ljtj I jui . Q^j^/jl^pj^ ^P^jj (Ji-<-uji tjL>-j 

LiJajIj 1 1 I ri «i ill fj^ '>uJal^jX\ 'Lijuus^l x-A^U L^jjIj uJ^j 'Lujjj'iil SjLill 

(_y^ ^ -1 J U « 1 1 j U '. 1 I cLjjjJlA iJ^T-li (_5-^ I'm "J3-a (.7^' ^"'-'^>^" Cj^LLL-lcrJl 

L<iS «Ljijji_LjJI (_p I". "I jtj i(Ji-JLo I'-'i^'' liLicuiiil (_gjj^pl3 (Ji.JLo (_jjL»JLI 

^ J '^ A-LfLxI^^I <"< 1 1^ j 

5-LLLbcrJl 3riirilnll)) suLjS (_y^ H. Skolimowisk (_,'C . n'lj.ft-Llj'C . n jJl>. j!hj 

il_j\A-r~\\ jLlUI pjiji ^Lj< I Jj^'' ?-*-^^ (__)^lj-ai- )«-Jjl « 1967 _ SjJilI^jJI 

(JiLsj it-ij^l ^-.'il .^ -^11 oJlj* jjl (_yl>- '3j'-3^J tiiLa^Li- (j-« ^ J ' J,' La (_3^ 
i-.T J i^la SJLULi jjIjiII (j^I>II (»UlifcVI l^/\ .'^uLLxl^ll 3i;,,ilnll t_Aj^ 

JjjcjO <LiLiJbtlll sLfljoAill jjl (Jj^ (_j^ ,^ A , mIAII tiijtaJI p-jjloj^ I j • "■-" dJtill 
3jj_iL>ij2l dJiill vj . ^ ^ 1 1 (jjijj i|_jJi-<-»iJI «.j.j>JI (_y3 Lbtiiajl LiSj i4jiil 'LjiljJ 

U^ (JjIxJlj L»S dJL! (_yji l-ij;t>- (j-O «I-«UI (Jj iTtJI .. .'LlUUUU^l ji d_UjJL!l (jjJ 

"ijjLiJI dj-oLiJI . I ^jUl'i'.j . ,.tlj I ^jU il .^j , ,.tl ^^^ jl ii_xjSl^piI JlcIj^j jj-*J 
I r I J "i n" 11 Ij-ikj i\f.js>- l«j->- ^j'^ ...lAtl JSLiuil <ij>JLjLA (_>IojJlj n".j"iii"ill (_yjfc 

I - , , >. a i J -n I < II ^ ^ . ,.lAi L^^j »l '^"'1 '"•! '^"'1 dJJjJ t^_,.jj^jxIiJl /«JjtJl («-!i-^ 
(_y^ djuljJI 4j-3L>JI La I ^ J ^ U '. 1 1 cLijLiis^l jjfc L^jjil jua jiuki (j-o Jl>-Ij (_yJI 
4J J_i nJj-^'\ OJ-^ v^l Jl-1 Ja_Ljj_j V (_yiLjJi,l (Jjl^elll i(_yjl J - U^' Jjl-i^' 

(JjUjj 4_j£ ijJjLJiij L^Js I L»jjt>- iijljjdl (j^j i-l!j"i I'iiU sU^Jlaj isLula LuIj 
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^ijL>0 (jjJjL^J Ji^ ■"'!■-" "la ^jA \jt,\yuj (j-C S-Ll-LL-ierJ I 3 li I rillill j_l_<lli 1 Jl^J J 

L^_LS ^—''1 i^-^ll (jl cLka^v^Lo (2>^L4Jj .(_yjLjijVI x-ii^il 4 j^ I riU (j^jji^jv^l 
'i>ii '°'"^l U>^' CjjLji (_j^I 'Jjoltil sLLtuLill )«-jLi3 (Jjjuj ijaixll T^^ < .U^" . .." 

^J_j_oj (^^_La_Laj , ^ ","■'"»■" A t <(d^A , ,.1^11 £) J ^ 1^ M 1 «uL_ujJ1)) ijP^^>- i^LujIjtjjl 
JljIjJI jji (J-^J ol • ^ 3 J •^"'^ i_^ ^ ** SJLjijJI jsJLA Cj^L^ (_ylll S-Ll-LL-ierJ I iOAjjiisj 
JjJL>JI jjl 7'~''J JJ '-^""j J -1 '" I i<ijLvj (j-« '^lLlL-^JI cLLtuiiill <-.^IUilj ijjSal 
J^(_y^ J-^J O^J •iJLhf^' Sjiiiriliill jK^>U Ijjii^ '^'J^^ L*^ 1 1 jj <i Mij (_pJI 

j_a 4 ' ^ "'^ J (1)' O'-r^p cr^ i_'(j irijj iJjLajJI (2>c. pLaji! .aLu'iiiVl (<uIj JL^- 

^_^1 jJ^jcILj ^1 ^_^Jtj_b JlJ 4 1 Jl>. SjLj-fl^ «u_u_uj Jljj?E_a ^_5jJtUl ^J-L Lr t r JI ^t 1 JoJ_a 

(_y^ Jj-Lalll (jL jjkLvj .,jj_i£LII 5jriirilrill i_aljLji'i/l jUoj ij^ ^jl" ^jLc 

jJiSi ijJjLA 3 CI I riliill dt--;e-Li^ I cflxJ^ 5 "oj U" 1 1 pjj^l jjjuk (_jj| CjjI L4JI jjk 
1 Li&J^4^ Jl^laj (j.ujJLIs jLLa L^ I - , . I U , t-. I ^_^l ^ 1 j lit (Ij^SJjj I j • "■^' -1 j ■^_' 
"Ajii-u^La (2>^ iJ^J ' '-'-^-i pj^^' oJui iJ-'-uJ f-^j' .joJLjlII Ijui (<i4^ «L<i4A i.j-^3 

1 1 >| j a (J-^ 4_cSL! Ijl I ria (jjSLj Ji^ j^\ I Juij 

(a_<kl J-*^ tiJJI « 1956 _ 3^jj(Ilj jIaJll)) 4jLjSj V^Ia^ VLlo IJL4J J>alj 
Ij-ik (3^-3 -iji-^J I'll < II (jj_2JI (j-« ijj'^' I %,^',tl (Jl^is iOVLfl^j iGlj-L^La^ 
jjjAj dijLS (_yl>- I j"_; ' -^ ^iaJ aI (_j1j1-»-"iII el J ^ U i 1 1 cLijLiis^l (_2jJaj Sjuil 
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JSi>^_t^l_i (2)J^-"iiJ>JI OJ-^' ij-* (jj-''-^' ^r'J-^' 3't!-" (jr^ 



jLljJI iIjL;vj_L>.J '"'I "aj U" (_|S (j-C 5Jj|j I ri III fj-it el J ^ U '. 1 I tUjLiisjJI 
t j-^ '^J * ^LaxAilAil ^^ '^ 'I ^JAlLtiu-L^II^ 4JL-UJ A^^Aj^ t.~i\ t ri«H Jl^ 'C? M'""""'^^ 

Jlj^'i/I Jl 'C Mil J^ Lj.iLilo ^LlL>o I j^.^j ■ L(fcj.jj,Lj 3 li I iiliill ^ J j ■-' " I jijfc 
_ i-^lj Q>^ jTt^^*-^ - ^ J -^ '-^ ' ^ ^ iUjLiisjJI J^so I JlSLa . 4jjL>JI «Lii!l (_y^ cr^ 

SjLuiia (_y^ 3^LuJI .-.IjU-^tl J^ Jj it-cuusi^ SjijLel!! Srnnlritl Cxx^j 

I'll'' i^'\ J_La lj_it ^ J ^ U ' 1 1 <ljjt^jj| iLo-uA^ fj^ i—oiiSIuj x-QjxIO /oXlII 
Lcia^J LSj^J^LuJil (__)il3jj sLuj^JCjJI (_5-U>3 4joUII 7"jljJI (jl (jjSLu (j nj i n tj^ 
jsJJ i5_lJ1 I II "tVI S^jjiJ,! SXifljO 5.^ ,Utl jl ^_yjj^j;alJI j<sJL«JI jjLalu La JSL! 
t(j^ J I II tj-flJI (J\j^_j_5_l1JIj J_lL>oVI (j^^Ljj_>jjtlI I x_a djoUtl 7"j^l CJj^iiJ 
4-ij1j TTi I nVI 3^J_lII (»^211 ' L^l j ««LuiAi3^l» 4.ituii!l Cxjj$i"i i ii"vji plj-o (_j^i^ 
(_gl (j-^ f<s-l-«JI Jt!-*^ lS'-*'" (_yjlj S"iii iVI J-^Jll (JSL<Ij (_y3 l^ ji^ (_gi I l(j"i-a-(ji<ii 

.^^L>.| [yXa£L JoLluJ 

LajU'tji (^I ''"'■*■ ^ ' 1 < q] Julj ■ ^j ^ 1-^ ' ^ 1 i3jL>J1 L^ILujjjtcIu ^^-ui^ x_i-uLjjl 
cliLu^UjJI ^_y^ jJ^-A-o^l jj_a IjljLtfl ^ {Jzi) ' ''^ I' OJ-^' (j-*J3-«LJ /cSL?e_j el^^U ' ^ 
«LiJ ^LLJ ^ i^djul ^c_ufcLAA (J-L Lr tt T u ^jjli^\.ijl\ ^ l'^ ' ' I a1 Jl:>"i t iil j^^LLiJ IjJLa ^ 
<^Jt (f^^l X_a ^_^_il3U^1 ^ 1-^ ' ' I Juu <ji^ . L^-lLsu-u-cuJI /cj ■ '^^'^ *■ o^ ■ '-'I J I i/cAJul 
L^JLSLufcj (_yjj^aj<JI LfcjL^ (Jjt:*^ jjfc (Jj u _. I ii-fc^ 3 niiiliiU I _■ '^'' 3 j ^ U : 1 1 

_ I4JL3 i/<Jl«JI 3 riiiil"'^ 1^ ^3:iLuJI JlII J^ 3_l1Li11,I 3_l«jI3^I «_«jalxjj ilj 

La |_3j.j>o IjLJj I « l-^l ' " ljJ-1 )> i"il Sjjj (_jJI <iJj:>oj 4.fliiSj _ j<i.caL£ j^jju 
(j_jSj (jl (_5-«-J-y l-^jlj (.7^1 (sJjiJI cLituiaj jlj^VI (_5i^ jlj-i-ol (_5-3j . l-^^^»- 
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i I J's it (JJ-S>-J (j-J fn Ull Cjuituia (j-« L&ljj-o La tjLSj i (— aj^jtHJI «(JI)) -J 
^^•""11 <i_L.±j^.jaJL!lj 4 J 1 »tl «Lljj^j»IUI (J!Lo (_£_)j>-i i\ I III L»^i iJliJiiejl 

«Lcl_Ci3 t^^*-^^ (I «Lj_S_Li_m 4_J_t_Li3^1 » ^CJ-ol pLlu (3^J * * * «CijjL:>ijl iLjJLxis^lj 

j_a 3_<j/jjLJi,l ali-^ (_,JLc^'^l j<uj(VI (j! jlSI^Ij .1931 aL«JI (J:aj^j r-jj^^li 

S3 j^U:l I iujuus^l 3 li I II r*^ (J£wiiull LujS SjjIj I " . K mm ■ '•^j^'^ .« l-yjS 5^1 J» 
a^IjlW 2riiiilril (j,-<-u>^ -^I-^tJI S>o Jj'^ 1-4:!^ Sji^Ls. Cjj^ I 895 aIjlII ^ 

ir 1 1 mjl 4Ui"i (j-a (J_3 1 • 5^5^ sLLfljjila (J^J-o J j (_, < J J U joJLc 4 1 < i"n jjl ^jj I ■ >■ ^j 

J t Ml ! LuUl <iiLj ^ tiLiLij LLoS 3ji^Lv ci^aii^l 1922 aUJI ^^^j . j-La 
^.JLc (1936 . 1882) M. Schlick liLJ-i ,j.aljjj_o ^L^ j_la .,_yx^^l Ijuk 
(jjjlSLtJl » I j '^ J ' "— J " 3JLj/jj oIjjj^jJI 3-»-j j (_,lr 1 904 aLjl!I (_y3 J '^^ iSjtoaJa 

.(<ujlj£LII (_yj| : liJb^lj (jji^Lo i—sIjjIiI iJJj>o «(JjijLjcILo j_j^ Jajj/j (_y3 «jjiaJI 

(_yi /<ij 1 19 1 7 (_j^i»- 1911 aL«JI (j-o i-l!j"i I iijj 3jlaL». (^a ^L^-i-iil lial'u ni J -t'j 

jjl^J L^JeJjljJ 5 ^ . ..1^11 . iiiVI f-J-ulj I'ljl Ml (j^J .1921 (_j^i»- ijj^ 4jlaL». 

jL»j c^ ^ <d J Jo^ L*^ N '^"a i« 1 9 1 8 _ 4^jjLxlI 3^L«JI Sj^iaJJI ))j (1 1 9 1 7 

« 1930 _ 3>Li.Vl ^a_L^ 0>^<Mia»j « 1927 _ SLpJI ,Jj-i-o ,2>^)) L^.*jkl iiiilj 

(_gl 1938 aUJI LLuS (_y^ «3j«Jt»J,l cjLaijb/l))/<u i« 1932 _ 3.ioJLill Jj-Slui^nj 

3jL>JI ^ .." tj J ^ I Aj 7-La «Lj_ij^_5tILj Jlj>-Lj 4jIjlJI J-La (jlSj . 4313 J JiJLJ 

3j1u3^| 3_,UM<tl |_^ii3^j iiiJI jjl LuUl cjU^Lv i^ ci^Li (_pJI 5ajjL>JI 

3j^Lj^I LjLua^ jl 3 _. « U a »Lj^jiill LjLua^ jLH^Vj (_yjj^jjjl ^jiLajiil Li^a^j 
. <l^l ,':. . '.U.^l LdJjJ , 3al ^".llj SLpJI 3 rt Mil'lj 3^^^W ^ ' '•'„ J ijaLtll (j-La-Loj 

(_y.3 i-d J 1 Ml jjl^ ji^j i(j-uJuJjLi Sjjjil Lxjj ii-aj I iiljiill //sJLl!! i—^iJ ^ . ..a:! 

. LuU,Li I jj^ . ..lA^j 4jj I iiiti 3jj IA',11 7-lj.^ 4 tjlW 
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(j-o j-4-^ 4J^;>. (jL>oj VI 1 1 922 aL«JI UjjS (_y3 'lILjvj i-djUu Ja^v Loj 
Sjjb(_yjii>JLji./oi«JI 3riirir°i A-uiiLlaj LjLx^ 5 Miqlll 1 1 938 (^,Io. I922(»L»JI 

t_cili^ j_yjljj_Lfl]|j jjLij_iLi din i^UjJI joJLc SjjI jJI ojui Jj'C I'l" t (_jj^jl 

Lg^l I. iin"lll .l_jUjlS l_fljjj|j jOJkjjJIJ nJliSl^^ jjHSj^J (jl_«J>.j_U l_aLLji_JJ>.J 

(J iiSjl"'°lj jje-La (JjlS Lxiajlj iSjj^i'ill (JLajSl^UI d-uijj^ t-iS-L^ (JA?^ '— OJ^ 

cjjju^Ij 1 1929 aLaJI i^jo I iij <iJLu^ S^l jJI Cjjjtjl .(JjJLujij jLvjIj (jL^jlS 
5 J ij^^.ja-111 3 liiiilrill ij^j-^ 3jjla^ j-o tixJjLtjj (lErkenntnis 3^j_«II)) 3i:a^ 
lW-*^ JjL^j l>"J'>^ ^^-O-SJ <JMt!-'j 5-4i>^J t'^^'j ^^'^ U^k-j^ 

.-" 3 ^ \J ijJLftH^vVI I— il I ii->- (_y3 ^ ijll SjjJajJI l-js>-[jus i_y^juua (j^ JijI I'ii'jjJ 
cJI_»^ . r'j J I II -»«jj^j p'j-:' C7^ 'ri^J-^ 'j-*-'j-* '-•-* IjJlSc i JL>-Ij oLsoI jji 

3 ^ . ..la (_y3 |jL>. Sj_L<ClJ,l cjLjLjSLII I d'"' .-.^"a i"j ij:jJL>.j 3j^U:tl 3_ijiAi3jJI 

3_«_oL^ I . I '^ (_yi 1936 aL«JI j-jjjj 22 (_y3 I'ljl mi ,j.u1jjj^ LajljIj JLl1£.Lj 
jjljcj /<sJj 3_fl.jiJtA 3 .J ^^ ^^^ Nelbock ijJ j I "t ))(_yX. Jj i—JLla Jj (_,lr l-yjS 
. l_ol_4J l-ijjS SjjIj I'KrtTi! [^jLlII JjJi-II I jufc i_ii^l /<sj .ojijfc ^QLlS I . J I II 
(j7i U I (j_o La^i-j i3jjj^ Jjj^l (_yJI (2>i3jl-^l I (j°il i^r I /oJajLA (.5-<i^l J-S^ 
IjJ-^ Ij I in I Oj^*"' S-'-*ij '^^^i>*'J Wjjj' Vj^ LJ-'l 'j>^ A^^f'W ^i3^' 
Sj_L<Cla ^ J ^ U ' ^ (Jllljjl^ lSJ-^ Lt-L<t.'v IjJlS Jlia I \j^.llj |__^j^^jlII *Ij-C.I (Jj>-^ 

jLLs Vl jj-* 4_j_fl_Li_Ll, 1 d j * (^^1 ^c^jtx 1^1 0"^ ^ '.^ ' ' ' ^_^j_j_ajJ1 J .^•ti ^^^ 
\S.^j^\j l>iL>J,l (> (^^,s:j>al^L>J,Vl jLUVI ^1 LiUlj L.^1 (> (^l-«>>JI 

jJ_JL.i2_j i LaL^-i J J VI ^1 (J-a3 iCxS^l ^^* * ^ o" I 111 J j_4_uJ i Lul^^Hj-ul Li-iijij 
ij\ JljV i_^ JJI jL>JI I aj U ~ 1 1 L^jijil 1 1 ^'j^ (_y3 Tcjialu (_ajjj, aj^ J^l^^ 

Ljj_i_o (jLliJI (jLllAJI I jj'a cJi-ljij LLuS SjjIj (jLa ij^"^l (2>^ l-«-^ 

r" 3 * J 1 "^ ^ ^U'.l I A aj . ..L.^tt 4^j I aj . ,,\^^\\/^\\ .11 4j£ (jj^ mhII (jj-ill 
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(J^ljjol CjJl^ CT^ '0""' •"■'-^"■-'1 « cLuLjlLll I ^ J ^ U ', 1 I SJLj/jJLl)) I ojl I nl Ijoli II 

•7- j ' 1 1 i_2^Li. j_j 1 r (jl^ jL^I^I j^'i/l (jl (jj>Jlj . I j J U aj l-yJ^ *>^'-^ j^J^ 

JLflJ l!al" III! SjjIjJI (_y^ J.J90 ^La iSjri iiiliill (jjjjl oil s! Mi't (_y^ |_^jijiSl!l 

^jtj"' ' ^ ' * JLLa>LjJl «U^jv ^j_« L-kLa-cisLb i cLS_lSj>iJ 1 cLtl ^_^1 ^Jj ^ j* 11 ^"j^ .^ . * 
jjj_it| ^^^ 4 joUtI iLicuiill 7-jijJ (JjSjs-i (_Jj^' "'^^ l_H 'pj i"i->-J 'Lj-Aj (_5-^ 'ijJI 
/c_aJ1j1 I". Ar.^l tLfJjl Ml /c^i-Laj (J^^>- Ij-^"''' ^>La^l jj-« l-«-<i^>- JL>»J t^j-jj iii*t1 
(_yjfc iSJl>-Ij SjLc. j j ^ -»" t jjjjjljilj l^^vljj 1 1 Jjjui UjLSj ja^LaLi lIxJjLSjj 

d J ^ u ; 1 1 43^LlL>o (<u (_jjL;LiLiJ I J ijjusijjM joIjlII (jyi^ (_yi2jL!l Jal mi ill jj-^^a 

J^ JjLjtj^ oLiL>-VI (-iilitj JL3 oljj'i/l JjLij iS^JjLij Jljj^ T-jJa I jlj 

^ ■-' • " I ■-' II /sjLcj i_P-4-i (^jLj^ (.3-^ uj "" "~'j: ci''^^ iLdJj ji ^ j'^^ii ojui (_y3 

i—S^'Lli-VI (j-a (jj/Ll Vj I L<-L<t.-v L^ pjl I iTrll (j-a jo^ JjV ^ j ^ U '< 1 1 iLjjijiajJI 

• IxLlUo aiiiiili^ll -.Vj! 

■ 3jolr 3 ■-' • ..lAtl : Luiii 

,'Lj^.ijpj3 Lalj <:LlLlL><j Lai d-uiA^JI : LlIO 

.^il LSj^j^IILJ,! "• IjijIj 

.4j.<iL«JI 

d-i^jjJllj A uu li'i I Ij 4jjjiill (_yjfcj iSjjS JJil ^J^l '^ '^''1 '^-» ' Jjijtlll (_5i^ 
dj^U',1 1 4j|jjLj (Jjljellll I 1 *-j ,^^1 d^^u;l I cLuiiis^l j-uilij (<u i«Luli (j^jJIj 
.3j<ilr 3 A , ,.Utl jjju I Jl^ iLiljjj) V 3_i oUII CjIjLjjiJI f_j\r 
iL^VLa^ I j • "■-'''I JJi:>o joJ \jJt )«-aj JJjiJtlll I j" 1 j " sLijjiiill (jl Ijlj 
L^JJUuILtuJ l^^>-ljj *tJ'.>:i-?^' "^ (3'-'^ Lt^^ *L(IuJ tilA^J^^ u3-^_3 0-3"*^^ »-l)jL:>-tj 
^ ■■ ■-I'll ' (j^^Hlaj djLjLiLaJlj Ldlilu (j^jju ijj>-VI Jiju IJl>-Ij -1 J J ' -^ I j ' (j-a 
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.^jlajX\j LSj^j^LjjJiIj SjjLjiil (»jl«JI VI 3 ■-' • ..1^11 j^Lai (_^ joJj ipLiia-Vlj 

J_»-3l iJLaJ>JI 3_fl_uii^j 5-.-ul J irillj 3^*^'^' 3 ■^ ■ " la uJt 4jjLjJlJi,I (»>I-«JI 

4Sje.ij3 (ji^ --^ij-^ ^ '^!-'''^J 4_lIIjiAjI CjIjLa^ Lt-La.-v L^i cA^ U5t!-*-'^J-'' 
Lai .«QjJI 'Ul^jjua CjIjLj^ I". I rijl (_yji Cj^I J La ijsJOl,! <ii.j_i^ jl jj^ i nU 

aLoI (_5-2jJ Vj . Sj^ja^l TcJjLlII lJijvLLo (_y3 » ■-' " Vj J '^"' V (_yJ-Il <iitALiuJI 
I jl« "■ 4l>j>iJj 4j I'l I rioTi ^f ' ^^^'- . j U ' 1 1 VI »LaaJu^jL>- ^1 Jlj^ ^ ■^ • ..1.^11 

i4jjii»JI cjVL>iiLi VI Jj-iJj o^\ (jj-Vf-y V i^gjJ^JI Ji«Jlj . Jij^^Ij JiLiJI 

^ ' ^ cLi_ui_LiJ| J , ^" "i ^QJuj ij^LiJI (JLpJI (Jli- jj-0 Liljjji (JLtja (_^l 
cGVLx^ Ct^ I J ' "■^' J '^^"a , VLtll gLLLLL-tlll CjLajLi>Jt <jj.21i] jU'tl jj-^ ..." 
U^ »1 oUII ^ .A . ,.y .At I p-jLb (ji Ijui (jyl«-o (jjijJj . LoJLcj I J^jvj djLA jjjGj 
I Jlj^v^Ij Jl>.I^I (_jJl3|^I (_yjj^jjtlll jtULtJl (j^ Cj Laj U U (_5-«-j3 (_yjJI ja^^:^ 
L^l ' "'^ ''^"' Vj 7c_u3jj (_7^ , I M"^." a^ . ,,\^\\^ A^ViA al oUII ^LJu IJl^ 
^^ « ' .4 joUtl lIiIjLajiJI (_yi«-o i(_yi«Ji,l (2>^ cJIijc-lII (<si^ (j-dJuijcIl^ (Jl^ Lo 

(J J l"»-"l!l * jl^" . ..J La j__^J.4JLllj (J rijlll jj^ I j .^ '"'^ J J^ 4j«iU11 . " » I -» I U . ^ 1 1 

(_j_Lc 4_lJjJLo 4_l.«JLc SJjia [jjSi Ji^ 'Lj-iLi 4_L>-Ij (j-oj lO^Laj (jl i_^2l^jX\ 
p J 1 t ri"i 11 /«_) (_^^j_jvl «_a jt 'J . .. .-n •_« cLcia^LLLa j) L^J^ ^Lui-xialLa ji ^jj>-] 

,<ii^ i_fljiuSLjj I jui (jSLi (JjiSjj j«iUn f_^2l^jX\ (J-lL^cHJIj .. . L^j 
x_«.j«j (jj_oj_ij (2^JJ1 »1 1 < II 4.La I L44J 4liJu V iyCu£ (j^j -1 . ..^'j (_g JJI 

CjM^LbelLi (jj^ji (I^'-'^' (<sij>J1 ^ .A . ,.\l "a 4^ Vj iCju^Jklll x-iiajj CjLajUU 
aJ~^ ^ . .. .A ■ ^L>J1 i^3-^ A^ .^jLibJjtj ^ 1 <11 aJl2j i_^i^ j^Luij ^ J ^ u ' a 
ji iHLc [j\S (ji j_«_i Laj I rilj"°i -> _■ ' -^j i_ajjji 3JL>J1 oju* (_y3j iCj^LAjellll 

(_j_L«_j (_gJLl1 sLfl-citiAil (^yilajJil (jjiiis^l ^ J j .^ 1 1 ' n_2jjjiLLiI1/jaJL(J1 tcjj^ 
.4jolr Lkj..u<Li <l^.uiLltl jjJtli^ tjflUll ^ ^U'l I JjlxHjl (j^JJ I j '_; ' <1^LU,1 

(_y^^L>-V1 ji . j I u 1 1 ^Ij^i ^^^ 7c_iLtuJ1 (_j.2j^-iarijoll > I rr"i a <ijjj jjjtj Vj 

^^1 <i -»J1 jl Lljjjj_lJ1 (j-^ cix^-LJI (_yx.ulj I rill ji dJjjuajill i>-«CL:y.<u joJLsJI 
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.«LijjSjj Lajj "ijijIiHJ Lai <LuJai!l jjl ^^^ dj^U;^ '^=^*■ ct^ 'j3^j' J '^"^^^ 

J ^" ■ " 1 1 (_)^L>JI j_yi2jLll r- 3 ' ^ ^ 1 jui (_,lr JjiiAJ ' ^_;'^"'* .(jiLiil (j-^-SjJI lIiI j 

Sljjcj Lt-Lo--v (j^^uJ^jaHll ijS~^ (<sJj !S4_L!L<ii>-l «LajLlJ ifj^t^ i3jjjaIlJI (jyi^ 

I '^ *^ «L_l<3UjJ1 ^t «Lt_a ' J 1 ^ j * /_^ 4_ujjj?eIl11 4Iu^Lx-idj jj_a Cjjl^j" < ti i^y>' 

(22) 

^_^_A 4_J_Li3 LjjJ 1 ^ .^* tl (>J_A CjjIS Lx-lJ . (( «Lj_lJj.J>0 CjL^J-^JIJ ^_yjl J Tl t fil 

jL?tj1 JJ-* - 4_fl.tuiilj1 J 1^ ^_^_A _ U^ OJJ '"-^J d t fio"*- (J-U_»Jjj?eI1J1 Cj_«_La ^_7^' 

(Jj_i^l (_y^ d J ^ U •, 1 1 4_t^jjLj,|j (( LS_ljI_«_ljLo LuSLij-i)) <_jLo (jlS (_yl>- 
(J-^-so V (Jj^L>J J_;'^"- ' sliiLoj (JiaJ-ftU jl jHol L^I i"m jli (_ylll cIiLlUou^I 
<i_j_5_Li_m Sjjj-iiJI jji (j\~ I'lii-r"'^ SJLjij CjJ^I (<u .«^I^I (j^ ''^'^ 'w>-^ 
4jjL^ 2I <LLa^Lii^l A^JbtJl uui^ Jiielu Lo-Lu t I ^_yt I ''(_7-^ <:Lui3U^I iluuu^2\} 

: Lub 
(_gf i^L-LcL-TeTJI uIjIjLuiJI LoI (_yjij •.meaningful (_,-i-«II Cljli CjIjLuiJI _I 
"iAjj^jcHJI "ijLjjS^pJI LjLiiill Lfllj ("iiisujJIj (JJajJ,!) 4jjjj^I a^LlII uLiiia 
(j_a J . ^ "a i ((j_^_L«_o Cjlii) -»-\t U , ^ I J i(4jjLii.VI 3_Lt;LiLaJI (»jl«JI LjLiia^) 
L1j_Jo (jrijl (_yi«i,l (ji J 3 ^-^j Jj'^l 0'^ has a meaning (((_,_Ljlx L^b -^\I U,-^I 
.SjLjjlII djLjLila Qj±ali J-xIu ^ ■-"--■ (Jj hIjIjLijlII (_jJI i—sLiiaj 
(j-LcjiJI (j^ /Tj^ ^ ij$ (_r^_i imeaningless (_yi«II (j^ 4jJL>JI lIiIjLjl!! _2 
(j-u |_jjLiaj ^ J ^ U ' 1 1 Oujuus^l (jl . L2j^_i3LLiil Ijl '^a I , ^j , ^ -^ J i (j\2j\.juji\ 

ll(_yJuLA V /<si^ V l±XX».J ijoiaJlj (_yi«Jl,l 

ui liaiJI (j-a lA^J-' ct^ J ' ^"' \' o' 'J^"^ '(J-"*-* 1^ iJIjjJljsJI tjj~ Lt^J 

bL^iillj Analytic ijijiajJI LjLiaill :ij.4i«JI SjLjlII Lc._^ Luk 1 1 13I i±JIj V 

, Synthetic 3_oj^^pJI 
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'^'^ ^ "« L^jJL^ jl L^Jj^ i_2jjlJj 1 Hal J Ml 111 1 j^ll J 1^"' iJL^l^l (2>c (_gjl j->-l 

4_Lj^ jji Jj'^1 (J-iiiJl (ji (Jjljtill 7zuL£>j\ ijLs I Ljjjl! LiLila ^LlL>o 1 j^j^^"; 

CjjIS ((p^Libl "i-tjji xjj.xiJ»jl « 1-4^ jj CjLa Sij^l 4i^j3l)) ^iiLo (_yjliLll (_3-<iJl 
iLajV f ijjjii Jliil (_y^ iSjj^ll CjLuI Jj.^5=-o S-JuLalll SuUilll jj'^ i4ljLu3 
L^ JU^ jjlS Lufc (j^ . Ljljj-o jI '^JI "^'ji " ' ""' (.3-^ 1 i -» I U . ^ I La j| i«_ijJLljI 
.(^jiajiill SJLjtlijil (_5-ij>3 (.7^1 ^ ^ ^ U ' 1 1 SjJ^jaiaJl i_^i^ •■^-'^^'^ "^^ ' 1 ^'J^' LiLLiA 

c^L^ 3_iiK tTxJK lilj Sjjjijjis c^l^ 4ljL-3 Cjjl^ lil S-lLiLeIII ^j.r^'^W 

l_^ i"i I II J tj d_i_LIIj ^^Sjill ijlaj^ (j^lj^ (_y3 Lufc Sjj^jjiaJl . Lul j d .><al '" ^ 
AJ "i 1 "t V S-LLiijtlll 3_LUi2Jl ij\ julL ajjjuua i_j\r (_g^lajj V jl^I^Ls ijl^IjJI 
5-LLLberJl 3_ijiaill (jl 3j^^L>JIj ,<tJL<SiJ I JjJL>- Ij-ji- J-o^ (j-I l-^J^ i»l^1^Lj 
j_a l-^J-3 3'^'-'^' LiLa^ i5jjjj_il3 ^ J 'J ^j <4_iJL2^ ^-ilal ji'u nl 4jjIj£[j Sjjjj-o 

.<4Jtlll jl-' '" 
tii^Lil (jH-^J 3_j_«_LjJaJl (»>l-«-Il 1 jl '^a ^_^ SLuj^jOJI LLiiiJI Lsf 

3_Jjl_ii.| (jil (_y^ I LJ^JV (j-O JL^l^l /<sJL«Jl (2>C Ij-^ JilM (_ylll l3-LJJ^JaIiJl 

^_^_aLa_Ul jJ-LLjtjJl .jjjj1^:>J1 ^J-i^>- *lj-SlLi_uU L^jJl (J-i-aJ i^_^^^jjt_a (_^^IL::e_a Cjlj 
3_jji 1 Molr Li^ i4jj jJl Ijl .^^tl ^ 31iiiliii (_yj| L&J^ 3_oj^^pJl 3_;'^^ll 
^j_a <:< 1 I II 1 I II ^_^1 (j-^ J ^ (K^jJl (J_j_L>tJ ^^ ^" ' * ^ i4_L^Ia_Ul (JaUjIuJl^II^J (J-'-"J 

/oX^l (_yi l_L<fc j-^>Il .S-jjJJl SjlsI^JI L^j lLjjj (_ylll 3jiii->Jl i-.ljU.ll 
.<L^^LL>I J J '»'" ' iij (_, J I M t fcSs>- j-Aj i(jjjljj>Jl 5j-^ j-A 1— ijiSLIl jl J ' '^tl ' 

jJlII (_j^ 1-yjLj J^ 'lSJ'^ ij-* ll>^ i'>uuu^2l\ fJiJ^LiS (_jJI (jVl J J I'l't i^jLilajiil 
4_j_Lii2Jl -*■ ' ' ^" <^ -^^^ * Jmj jJ_alSlij ji i^_^jt_LALijl /cJljul ^^j^ ^jj>-] CjUiL^jui 
(ji 4j^^L>J1j .4jjj^>_u3 (jj^ O' Jj"'"" ' "■■' '^-Il-'i^'^'-l '^!-'^J-^ 0-^1 "-4^1 -SjilS 
L^-j^ ^JLi^^l LiJL:e-A Aju^j^ ^-jlj\.jCl>-\ 4-ulj.^ILt_ul 4-j-Uj.:>iJ 4-j-uS^^l ^^ ,>>^tl 

, jjjj 1^:>J 1 Sj-^ ^-A 
.(_j_L«Ji,l Cjljj uLuiill Lcjj Lxjk (jljUk 
5jj1 jJ (_j.ja_Ljlj"i 1 11*^1 i_ajL^l (_^l Jjj^^l J^ I iij (jj/Lji'^l 1 jui (_,lrj 
(_^ V LiLjLuaS Cj^I jLa nonsense jJLl LSjj-l^LLlII q] <^1-jjI j-<kj 1-^;!^ 
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• iJj^JlII (_yikil,l JljJl=c1!I liiljij 2uuu^j2 ^Jt, Vj 4j1lL>o 
i^j^^^jj] L-fl^j-a L^^jjJ^ Q^SLjj (3-*^ o' ^■^^-'-* *^-*jiD^l «Lc^^_ul tJl)jL5tjl i(_>>-i 

(-i^jJil I jui (jl VI .(<i^ ''J^'jJ Lt^J-^' (<uiLii Jlju >lSI^I (_y3 jjij 'jLjJI (_5-^ 

rj T 3 ^^ I'M < -v 3 .iji^j 5-=^J-i (^! 3 J ^ U ' 1 1 3_ijiib^l 3 li I rir*^ (_y3 ' ^"K" ji^ 
cLj_i^jj.j»o l^i.4j>- Jl^ . L^IuL^j I j "'J 1 ' ^ " J -' j""^ • '■1'°' (_p>^ L2jj_i^LLiJil (_7l^ 
3j'Cji ii^iSJl «Ljj_uiJI L^jj^ ^_ylll J I'lir x_<jiLlII (jj-aJI (_7^ 3-ulj ii"i i nVI 3x.J-lII 
(J_LLaJ,l j_ljVI 3JijLS_i (j j^^_iiu_«J I (jj flJI (<ukl >-L3 (OJ iSjjIiLJkl d-uJ^jaHJI 

(jLo^ju^ jl Mil I <iSj 1 3_iSL_uj<^iSLI I *l j^jiill (_)iij^ I ^J c. 1 , ^" (_yl!l 

j_Lj'i/l I j J _■ ■ " (jH-II 3JijKJI (jl (j^jilaJj,! (j^jjLi^^l ijlj iP.W. Bridgman 

^qJjuI ^j■^_aG ^ J '^"' ^ ct-^ ijJJi^ CJJJ^ t^*)^! JL>-I LLA ^j-* ^ ' '-^ ^ ' A^^.ia 

(j-c i4 j's J I ii^LSLlI tu^_uiJu '"'^--1 (_yjJI tiiLoj'^lj JiijIjSL!! ojui (JliLol (j-« 

(Jlin"n (jl jl n^jj>-i 5j^ /nUII (_yjajj_i3LLLO 3'_>-^' lS' DJ-^ 3J^Lij>J| ^Jj^Ja 

LloLS ^ ^ t I i>J^ (j J * ll--^ < >* rt ^Qjfc jlj .(^^_^S_J Lx-1 Lj_U^^.J>0 (J-ojJ ^ J ^ -^ '•' '^i 

UjJus[jjM ijji i—ll^paVI (j^ jSyi ^se^ LaSh jjii ntl (_5Jlj3 (jj^ I'lull (jj-^l «lj)^ 
iSj-iUjLj-a (j-*jjj t ii^kJ.! (_j m t"ill (_^_Ll»J1 (j^ jLtluill (j_a jLjj-aj J^j.j>J.lj ^^ l ^ * 1 1 j 
^Lj>iJ /c^ILu-uLtoij*. ^Iji^j iLajGj «Lj^jt_A-o (j\_LiLilIl (jA-jjLxis^l «L<i^ ^Iji^^ILl 

1_<1J Lcji Ij^Luo I j""^ • ,.\t"a jji LLuS SjjIj j_L«-l La j_Lal (jlS Lufc jj^ 
(jJ^jfu^J 3j^ij '"•_;^' L^i (j-Lft^lj i4_l2j^_i3LLJi,I JutI I'loll jcS^ (jja "JJJ ' '^"' 
V ^Li-illLa LaJLaJ (_j_iJ^.jajLl I (oIjlII jj-^jej '-*-'i^ 'J ' "J ^ j"^"^ i^^^ Lj^ 
>— ilj 1.^11 (_yJI (_yJJI (jJ^-iiiiJI (jj-^' '-2^3-^^^^';!-* O' (*^3:J lS'^' '-^ (j-*^ i> Uiiij 

Uj-A.5tJ (jl ■ -^l ' "^ ^.>-^ [j-* lJ-'^J ^^* <lj ,^ll 1 juk La Sjl^ . ,.jl LflJj-i^LLLa (j_a 

^ ^j , ^ ^ 1 1 ^^^ 1 (_^I^ L^-i-a ^ ^ ^ '-^ ' 1 1 J A^_<iJtjl (_^I^ <d J* (^^1 (jl lj_Lalj J7«Lj 

(jyjijjj joJLc (j^ LaLxj L^jaj^j L2j3_t3LLJi,l /<uLcj iji^^23 u,^ cuAih cLLtuia 
La (_yi-C «l-i-J fo-^ J I iij'ij (jl (jSL<jj Ijijfc (jl IjljJ .j>Jl».j /oIjl!! 4j -i>^-y o' 
JLjV ^ rtj /j A rt 4jjLi:>.l «Lj_Lii3 t_$l)) '.^-A (^^j-uL-u*^! (_^_ujj?EliJ 1 /c-AJJ i o*^ . (j.' ' " 
^j■^_J^ iLj-uoLjjJl ^ .^*tl Llxj^l^l Jk^j . (( «Luai:>iJ 1 Sj-iiKjl (JjjL_u1 (_^i^ (^3-^ L)' 
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LjLii^l jjl ^1 , 1 j~. '.vij 'LIIjLc: (_^I (_,_«_i:3jJI j.j-^1 <_aUii<jl j^SU^ 

L^ tjj « U ^ J SJlsLJ cLlLlL>o vIjIjJLi (_jjl3U^I (Jiajll jojijjij La (jLcj.jj<j 
Lol i(_,_L«_o |_^i j_l£ a^L^ L^JI (_yJI Ij(j"im1 4j.2j)^L1lI.I CjLsjmi JLj-ojI 

(_gi j-j-^ lSJ-*-' 't'tPJ-' ij-^ (j-^ cj-'-*-* Cjli ■"" -»li-^ '^^ A JlJ-" I 111 L^J'^ jl 

jjV I 111 (_y3 l^jjjii el _^ 1 U i 1 1 jo^^i-LLaHj I J-ik CjLjj2 /<i^2jL;tA ct^J •(.3-'-*-" 
ij\uu2^\jj\ 'Lt-jAls (_y3 4jjLflj (Jj-uj (jlS i—ajJaHJI (j-« '^J-^ LT^lj ct-'-*-^' (j-* 

.UN 
SuaLlII S^jjill jj-*j (^ JJI Criterion of Verification Ji^'H jLia-a ^^ Lu^J 

i_iJLv U (JialJI jLjlaj i^-Sl-y (S^^ i-jjijiil L4JI L^ij^ju (_y3 (JjS lil (_yl»- 
^jlS^ 4jjj_uj «Lxia^j La > U . i>>tl t J ^ ^l"»."t1 jLjJt-a ^1 Jt^l^lj it >lj i^tl \jjt 

(Js i"i ij I jLSJLIIj iLiLji^Liill tlr^j fi j 'j ' iijj-jclLiil (_ylll cjLs^LiJI p '-^ * " j j "^ " 

jj_a fiL^LLa ^Jj>%J ^c^^jLjtx-i ^ ^ ^ '-^ ' ' ' g| j * ( ^^U jj.>.>ul TtJjLlJl /cj-u^pJ r^^^ 
(_yj| Jj_L>JI CjVjLa-o iIjjIj ijLL«Ji,l \jJti f_j\r -" i ^Jj •"' (2>c. Cxx^so (J^l Mill 
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S^LuoVLj I JLuGJIj jLHi-^U <ijijL2JI jLia-a LjiaJi ijj iJai^ j^-»"tl jLjjla 

.(—iLJjl^ jlc /oJjJI 3JLI (_yJI 

f_j \ r ' t'^ ^ "" jLj_«J,I jj^-^'jl S^jJlil 3_lUx. (_y3 JStll 4j zO-AI I rij La (J^ (.3-*J 

3JI jJI Cjlj-LiJlIltl jjLjiJ (_yjfcljjjlj j^lj'i/l cdj^ p Jj . LSj_)j^LlJ,I JjljjjjiJJ 
^jj_pjLJ fC^ ((«LjLjiuJ «LxJi^^.:>- jjli^u) ((Jj^_A^1 jj_4^^) La)) jJlLa «UjLLJt>3 (ftJ^ lt^ 
i<i_j£jjLA iLijjiia 4jjLi^^l LlulS Llj ^ .>.-»■ ^ iLuLJiijI clilj-LiJiIlII jsJUfc (JLlal 

«_Ls_2JLj L&Lula^ iV aI (_yi«-a L^ ij\£ \'^\ Loj lIiIj-ujuJI oJl^j -'" j" V ^ j"'^ 
(j-fl-Ilj <— ijjl jL2_i L^ -' " jj ji^ i A^j < 1 1 LcjjIoj^ i_P-4-i ^j Lj^j'J'-* (j-^ 

4_^_t_u>L^ ^ ^ ^ ' ^ J ^* cjj J ^ Ty^ i 1 1 ^ j_j_jt_Li3^ 1 La] iQ^_i^L<Cl^v 21 1 ^j "»■ 1 , ^ t I J 
i/o_L«JI I jl . ^ X Ajlijilljlj (J^LvVLj V 1 1 "I ■-'"II I ^^j—jju (j— L-3 (JV^J— «-« 
_ L^Uej^l (_7^JJ Vl 3Jaj^jiu I LSj_)_j^LLlI,I IjI .>.X jl's Ml iiVlj j_)ii3jJLj Vj 

Isljjlj 4^jjLA Lijjjij_^ («-4J' - 'Lmlj I iillj jj^^^'^'j (JLiJsJIj (jjiil ibLj/^La 

d-LfljjAill (_pLiiuJ,l (jl iIjLjjI 3JjL;tA (_j^ *-^'j LluiJ (_ylll (j-dJoijcIia 3JLijij (j-o 

_ «_£ljJI (_^i _ (_yjvjL>JI ji^jv^Li 4_ijii2JI SJjLfl^ Sjj^^ji (_yJI I'l^'iilj i^JL! 
(>aJL>JI LiK ^j i3j Jl5 (_y43 V[j liajL^ clu\^ ^iiiLL (jLs i«U-<-ii>J ti JJI 

<ljijlj "i-LoJa^ (j^ ?-^'-5^W L^jjjLS^ CjJLaHjjil lil Lai 1(_j_(Jla CjIJ <ijjiai!l 
* Ijl ( )ilj ^ J i^^^tl ^_j_Lt_a (j^ £l ^ tl U 1 1 ^tj ^j-\_LJtii3^Ll Iju^ L^-^'J ' Cr-'-*-* ^>Ti-*-* J 

Aj-ifcLiHI (_5i^ I ''"_'' 3 _' 1^ ' J «LJLa i(_j_L«J,l j_ujill IjLjjla (J-2jtlII aIjLoj 
ijjjlS I jl VI 3^-»"ll i_>j-2j (jJ SjLiJiJI (j'ii ijojkl L^j^ 3 ^ ->" 1 1 (jl (Jj iCjLJSjIj 
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LlaLjjjl <i_LiJa_La CjLS^LtJ "ilajj^j (_3-i-«-« <-lil J ^ jj** Sjijl^l jajjiLall (_p 

Ljj^ Ljijua i^^jjuus^l i_jjfcij .« IjiJJtJ iSjLill 1-;^^ 'Likjll iSjUfc (_jJI LlL-oj 
'-' ^ ■> (Jj iSjLj-C ^ A '-^J.' (JiaHJI jLl«-« JL>-G (jl i-j-'^aJ "^ : I^Lii \jJt (j-« 
«t_LS_4ja iJulS I jl VI 'Ujiaill (Jji Vlj ((<ijj^jj)) .^j-:^ jl L»-I^p^l ^ ■^■--'j ' 
Ij) J rt>Jv ^ if (_yS 4_u-i3^IiJl iJju^ (j^jL^iJv 1 ^ ^ ' '-y -^'l (^^^iiS^ (jl (J^j_ul Laj ^^"»."tl 

\^^* '^ J-^ Jt-Ltfsljlu I '"»■ 1^ '^t ( jUjlS lJiJ^jij *(_y?EJj J/c-i:5ej>Jl (_^l -^ ^"1 -^ ' '■i.^ * 

L_3^^_i_u ^-J*^ iCLuLi.>-1^^1 (j_« t *:J>^ (JjjL_u1 (_^A^ (^^.ojtjjl jLl»_« (3^l2j (jl 4_La 

iL2jj_j^Lj_Lji,l .al ^ .'" ' "^J 4_uii«JI 3ijj(J,l j_Lj.4J ".i—ajL^I j_;^-- ' ijji L'l'c$-«u 
. j_>iajLjj I j ' ^ « ' ' ''-' I" -»"' (jl (j^ V JiJ 4jlS<tl ^ 1-^ .". >VI (JliVLtA JljJljso (_jJLlIijj 
ijLjjJ,! I jj^'' (3^1ajj (_^1 lIiLcjISLII djLjLiLs (J^^*- l5>^' "-^i I'li'^LLa cLaJj 
(jLs iLLia^l (_j \c (jjiaJ (jL^ IJl SoljLuiJI aI J-«^I i»l LjLuiill (_yjil 
^ j *> i(_!j.SLJI ji J ' '^ II ' (_flj^jj La (_yjfc (_j.iLijJll I j ■-'jj «"' (oSjeJ sLjjiiiJI 
<i_LjLSLol (J_«.j>o ' ^ j*^ *> i4^Jlj^ (j-C ciltje-U i^j-i^ (_5-">-« L^ U_J^ o' 'J^V 

(j Ml-vl (_yl^j S(_, f<U X_0 ^J^^JI CjI j (_y3 _ (j^Sj V jl (jjS[j J^ (.j^l - (j-i=^' 

(_yi£. <4J Sjj^jjIs Vj I J^jlj (_5-i-«J.I (j^ ciltje-ij (_gJJI jLiJiil Ijui (jjSLj (__)Ioj|j^l 

jSJu (jl (_Jj£ V'^^*-* Ui^ o' 'J^'^ '^-'^ ^i-^^!^ ?-'^J lS'-*-'' (JIJjjJI (jl (jjjLjiI 

Jj_flJI (_yjLLaj^_jJI i-Sj I riljiill \jjt (jx. IjjlsI J (j^ jj^'j ' l'^' (Jrt^^ L7^ 

(jJI LluS (j^ 5_,:;U-,1I 4^L«ji3^l Jijjlx^l (^ JJI ( 1 989 . 1910) jjT (j^^^a. 

•.^ja-JI I jui (_,lr 
.5JlLI Sjjjtill jLclj^l (_ycl^ cjI oKll Sjjj^ (_gl (_yji •.Sentence 3J.«j>JI 
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(jL^I ^Ijjj, i3jjLi.l (_gl lindicative 3_jJVj SIajv J^ : Statement SjLjjlII 
(»^4jil, Ujj L»iaj| ifj^js>~ (_yi«-o L4! (_^l 5jl-j-«JI (_yj* •.Proposition 3_LUi2JI 




liJJj (j-C. uLuiill <iliJ (_j.<u-ij (_^^ '— ''jW*^' jtH-*-'^ 'j't!-*-" ij-^^'^' LiJ^iJ 
(_yij.j>- (_,-ij>-o Cjli SjLjlII Q^Sj)) ". d-uVI Sjjj^l IjJelLo iL^ (j-ajjj 2 (jPJI 
(ji > U ^ \t '1 J , (( LuJ^^jso (jiallll dJSjjja iJjjlS jl <ijijI:>o iJJjlS La I jl i'-'^'' 
^L«_a j-jlj i4 1 -V -^ I U .^ ^ I *jW^ -^ I U . ^ ^ (JLt j"i III jji JLp-jJI (JjJLtill 
i-aj I II Ij"*^ ijja l-JJ_>-C. I jui (J ihIj i4lbtj S-p-^LLaj-ol Llxjl^^ Li^ 3JSLiiuJi,l iJ:aJ 

jl i3_LjiljJI SJa-still (_yi L4I0 (jijtlll ' jl^".""' V Lij'i/ Lol I jieiLI Sills 
1 ijlr Jjt" I nil (j-« 'LJ'^ J I ' L4J-« j^-»~H <4.2j^Jo j_y3 j-iSLflHl I « jU" . ..I V Luj 

i_il J I iia L^_Lo (jiaHil SJjLa^ (_gl >w u I lit LiJa jl 'L^J-a j^-»"tl Luuj_is 

«L»_a jj_4^?e_l ^ ^ "»■" n iLujL^I aJju a^:>-^\ aJJb jj-« «L>-J t_$LS i«CL:e_) 4_j.nI:i_La 
^^'»."tl d L't" I II a L^JSJj i4_uJj.j>o <djolr tJ^Sj J^ «LLxia2jLs j^_;j-l«_II jj-a^-L^>ijl 
(jl J j -a-"i ii i j j ((jjjjijjl t-^5^ (_,-Lc: JL^o- 3^) : Jio . Ja^l (_yi£: (jVI _ 

(j■^_) Lj^ J * ' ^^ I 3-:*-* ^ K Mill aJJb (J^>iJ . L^-La ^ ^ -»■" ' t (j-u^ljjl ^_^1 * (_AJlJ 

i<i_LJL>JI cIiLSjJlII (J^^*- La I'iji'i JJ^ (jT^' LjLUaiil J-Aj ijjIiLJkl (jiaHJI 
Ijui (j-* '-r'i^^J • (.3-'*^' <-lil J '^joUII ULxiaill <ijiJ jjIiLJil j-i^ j ^ -»" 1 1 j 
(_gjj_flj| J-Aj (_gj-2JI (_j_L«_lLi (JiaHJI "-(j^ 4^jjill!l 7"^p^l (j^-^ J^^ 4_Ijl3 La 
i"i I II J Ij "i-LjLSLal ^j-^ iS ,1 ^^ . ,>.tl j^^_L«JLu j^—'tlj i»_t3LiI|j /<u-uL>Jlj 

.Llxj%_J1 /qJLuI ^j-a I » J n^ 1 1 I U ^<^ ^j^ Iju^j guL^" ( III 

(jl (_5-<kJ id_i_4_<fc^l (j_a 5j-J-L^ sL^jJ ^ I '- 'Ujjla 4 K i"i a ijJLufc (jl j-^^ 
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bLckiU 3_j2laJll 3Jj_uiI ^ibtj *L(j| (_y^ ji^ta i«qILjjj (_y^ LoJl^^ I Jla ^11 

I", irijl (_yJlll]ljj 4ulijjj>^ I", irijl L^j'^ i^jjj^l LjLjaiil 3J-»-^ CjVIj L4JI (_,lr 

^^ -^j jl JLclj^ fj-it (J_i iCjIjLj.c i". I II j I "^joUll (j-ulj^l (ji (_5-Cjl JLaS 
V 1 ^ Ij ^ II jj'i/ I jui (_, 1 r Li^j "1 r 1 dilj-jjjj i—iUjl^ jjl j_i£. ijVjdiji^U 

i_2>L>JI Ijui (jl^ jLSj .(oIjlII (^AJl^i IjSLa Loj iL^jjJSj jf LfcjLli.1 (jSUj 
I j_^ (__jiu(_jj| (__>ii^jj I _'l ' ^ a i"i I imI L^i jLn^lj i4jqK!l (2r>-ilj-2JI o'-^ 

(_^l I j"l"' (_, 1 r L-yJ^ 3x.l.x^ p I ii'^ ji 1 1 j 1 ■ "a ijiJiA^^I TcJjLj (_y3 ^la-aa^ 

•jh '.m' i 
«djL>- LxjO ' j^-»"ll jLl«-o 'I-^-J (_y^ CjJLjj (_yjJI (_pi Mill 3^Lc ^ ■-1'^ ' dJJj 

4jxiaiJI (jl (_y^t*J Lr^J Conformability « jLuQil S-iLLill » jj'^H jui Jjf 
. L^_Lo 4^jL»^ LjLxia^ 3^-2-'-^' iS' L<kjLjjG (2>SLol I Jl VI (_yl«-o cjI J oj^ "^ 
(j! j^l_jJlj .Testability jLlo-^U 4jliLaJLi JijjLiL! 4j1iL1!I jLl«-o I-^^'jI JlSj 

"iijjjij (_5i^ 3^Lx^>JI sLxia^l j-^i i^JJI 3-<k (jitlll jl-J-*-!'' J-)^ ijj^ "'^ 

3_LiL3 3_L<tJ>JI (jj^ ■•(jr^V^ ^ajU: ^j ijLai.>LI ^jLLHI ^^aj 4j oUoVIj 

(_yIL!l (3_ujLA <_jjL>o j J li i't ^lilo) 3-uJiil CjUIjl».VI i_2jju Lc^ lil jLli.^ 
3ijL^ <il«j>JI (jjSj L«-Lu I La £L>.jJlJ I Jj'^' JUjj jl <il«^>JI Jijjj (jl L^LJii (j-a 

jb i_,"^ ' ^ '^ 'jjj u^ ^j.'.1;t"'*' 51 \^?l J ^ c.j'. ^sJ lj:;U", ^ j< ^! Ijl ajjtiLl 

jjl 7Z.JL£>\jJ .3Jj'i/l i>JLji (_j I r J J .^^11 cllUljLS-V (j->-«-ll jl I ilU (oJjlJ V Lc^ 

^ ■-! « '^ 1 1 j_LjLli! d-iLLflJI (j-« 'ij^Lts ^Jj^ *jj-'^ A>^?-* jW^^^^ <iji-iL2JI 

La (_y3 X-LM^^\ (_5-<kJ (Jj-a'il I (_yji JijjQil d-iLLaJI (jl (_5-i-»J Lx-« ij-iIiLJkl J^ jl 

(^^ I L^L^ja^ La (j-« 3-4-«-« ^^ -^"'^^ ^ j-:"^ jW-^^ 3_lLiL2JIj I L^LSju^ 

.Mjls jLubil aiiLHI aiiJI 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

2LlLiL2JI ^ 4i;L«^ ^J-^ - jLf^^U 3^bJI AjjLiJI _ JojQi! 2LallJI iJjLiil 

SbUtlxo,! ij^uju:a^\ J}^] CjI JJLi ( 1 997 _ 1 905) Hempel Jj.*ji Jjl^ (jl^j 

(j£LaJ La (_5-i^ "ijejialj Sjjj-oj LlIjj (sJj<JI T^JjLj (ji (j^ ^LUa^ ' L^J-a /r_l>'^' 

«Qlaj_ul^ (3^"^ -^1 ' ^ "^ J ' '^ J («IjtJl JLtij t^^"-^' ^-^^J^^^^ ij^ji* ' ^^ ' J"-:!-*-* ^Lutjso 
lJjL>-^l 4joUtl CjUj-iiill tlr^J ' j 'j ' "iiUsmi LUajIj I'JjoUll SjjJiiill j-JJ-«-i 
(J-j-o-i^ ^ ' '- Jl^j . jLHi-Vlj JLuQil 4jijLSJI CjL>.jJj a\ <i ml La ^JjjJa (j^ 

j ^ -»", 1 1 cLlLLo]! 

)«_l2j il iitjloljjjlj (—fljLxiill (_ya 4jLc. jji (_gjjl JLuQJI jLii-a 4JbtA u^^ d^ 
. U" , ,.j -jj I jjt ;<-aj .(_yi«-a Cjli L^l (Jj-aJ Ct^ sLuiaa (_^l JljjLj (jl£LaLj Jo-aa 
. I nj'nll Jl2J| (j-aj CjLij< iioII (j-a ^:»-y (jl jl Sjl Jl^ij 4 q ^ 1,1 (_5jjj (jt 
^ ^jU il ^j , ,.11 ^^^jtjJ,l (_yiLijJ,l (JjLaHJI (_y3 ^jaJj L<-Lo--v- j-u m I ojLjfc (jl 

(_yjjjjtlll S(_yjiuJI j-Aj (_yj(-ci5^l i_ajL^I (_jJI J'^"l i(_yjL«J,lj cjWjJI (JaL>o (_gl 

j_fl_i (JjLjv ij_uL»Jil j>JL& '^J (_3-^ '" .'J* '^^^ CjJjj Llj . (j-"J I M ">iX I (_yJJJ<JI 
Jl ^ i"i ( tilj <d J 1 t 11 «Lflj.jLJLl ^-L-t-^ Lr^l 0^$-''^^' (j"A_Lnla_uL I (j"A_L«_tl3^ I ^j-^ 
L-u^jIil\ ji LSJsQJLujiJI (Jj^^ jjij ijj>-VI (_,ljl-»-"tl (Jj^JaJI (j-a L2j^j^LlJi,I 
^LjlJI 4_uj (Jjiill, (^LLi_a ^_A *-^lA^t>. (j-aj t L^l j 4_iIJl ^'-^ ' ''^ (J_Lbtjj (^^^jtlll 

Carnap ,R (—iLJjK (-iJjjj jjLJI 3x.L4J>JI jjia^ 3JjUe.a viJtLa. LLa (j-a 
(>Ljl:Lj jUaJI (jl^L^I,_^ .^1 a;l1 ^;;U-,t l ,LlJI ,_^ (1970. 1891) 

dil^^LtJIj (jlSHIj (jLajJI (_y^ tLuii^U sLuLLJI ^^''l '^-^ll lJu-^j i«_a Ja-ia 
1 <^ (j-^-Cj-i (_5-Lc 4_i_L!l j>J_<fc Jx.lj^ t—iLJjlS x-uojj . I j ''^*.'.' 3 .'j" ct-'J' 
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Jai J Ml III Jl^Ij^ j<ij «Luuj_uiJI CjI^^^lijijJIj (JjjjsJI 3^Ll»-3J (JjSLIjJ Jl^lj^ 

«Luuj_uiII Cjlj_uJilII (_p i_x^j"i I ii"*^ ^ ^j" ' JlcIj^I jsJLA OJ^ o' f*^' • 

,^_j_SjJ-t5LLLa julaju (_^1 LaL^-l JjLjILiaiJJ 
(Jjijaj i_j n I iij La (_5-^ (oIaJI «I-«J I Jj^'' jS3j3 (_ylll 'i;UJ^.:»IiJI (j.ujji'ill Lai 

jLjIL>-Ij (JjjLjS 4_La IJljj (_gJJI L*L>J,I (_yjk (JjSjjjijjJI (_)-«->■ .4.>-LLa 4j i n-*- 

jLni-l J I (jjjLjS (_jJI <i^Laj L^li (_5-'k Qi^ 0' jTt*^ i^-laLlII dJiill ij-<t>- '^-Sj 

. (Jj Jjuil 3ijL£ J-i^ <1jjjiLjiI (_)-«->• (_3-*J • J^J-^ J ' 

«Liaj_j i_)Ljjl£ LijLjji (_7^' 'LLflLiill joiaJI 4jLI (J3^ (jjuj/^l iSjUk (_5i^ 

Jiv.b Cjlj.^iaj(lll jj^^ ,_yLi 5j jLs ( 1 945 _ 1 882) O. Neurath . cjI^^ ^jI 

(Jljej (_}J^ V (_yjJI LSj^_i3LLiil iIjLkLla (jjj (jULJjj i (_yjj^jjtll I joJIjlII JjJ.>- 
(^^ 4_i^ j_ujL1JI (3S>-«-1 (_3-i-«-a ji J-& La (_pj .4J(1II ojui JjJl>- (_y3 S^Lj-ilJI 
sk^Juu] Juj_j 1 JlSLa . /cJLc j_A La J J^ Ct-^ C "^ (ci^ 1 I ^ J , ^ ^ i La^jJl>. 

(j-SLflj (oJjiil (_yiij^ J^=-* lS'J i3-iill j> J-A jLLsl (Ji-I J »Lj}jiill (_yJI l(j»ji> 

./o_L«JI dJLl (_jJI _ 'ijij^'jl I j'jj ' ■^ ^ LaLflj 4j^lSLa ^jj I ^1 _ 4jljLi^ d.<i;v^ 

ijiiVLtA sdi-lj '■'^^?^ "^ 'iSJ^j^ (.3-^^^ l5Ji^»-'j t3-'-»^ (oJjlII (jl (_jJI ^ ^ I -> ' J 
'^ J * J . f'J^^' 0^ *>* '■'^^?^ ^ 'j^ '-V^J -lSj-*?^ ilh^Lp •— ''-^ /SM^'j^ 

«LJ| , d J ^ U ', 1 1 cLijLiis^l i_!^Lcai (j^ l-Ajus IJlj^j . ^ilLa cLiSjl m!! ajlsJIj 
jt pj^ Jjjjc^ jji-T /aJL. (_gl jjJLlI i*Lj}-J^' jLLI (_y^ Jl>-jII (oiaJI f_^\ S^jJI 
(Jjj t"i" I II ' ^ ^ "J 1 ** 4Jil£ ijsJjlII dJL! i«_a <ljl <_JUjl£ (Jj.aj^ i»u^jrill jl JILal 
A^iaJI 7" ; ' ^"j .^iJ L^i (.7^ L^i)^^^*:!^' J < j"i i n'tj su^-uill (_jJI a^LlII ;«-J-<k^ 

. Jl»-jJ,I jsijdl (j-a *IJL>-i A nri'»Jll 
jj-jj t^^*-^^ i Jl:»-^1 ^cIajI Pj^-xIla ^_y^ L ^ -lo jv ^j^^'-^ ' ' ' cJJJ^ (f^^l (3^' 
' ■ '^ « tl (_y^ I j • "■^'' ■•' j'ajt-^" 4jvjJlJ i^Lj^jrilLi (jLiaiVI fj^ js^jJaJ ^^Jla 
(_,lr '"• -1 • "^"'1 S^ljJI ,2>SL! . L2j_)-i^LljJ,l (_yi^ J JJ Vj (_yijJ V i_gJJI (_gj-LiiI,l 

^ ^ J u il ,1 J , ,. tl j ^-»"tl (_3J^ LukJ-a-l i(j-<-2j^ (j^j IjLv LaLjiijI I j • "■^' 

jji (_jjLiJlj . d-uj^jaHJI SjjiJI (_y3 cLtuijj J .^^ njLaj_i3j dJjl i"i 'I-jj/Ij (_3^J 
J '^ ^ iCj|j_j_5_ij i—iLJjLS 'Lijilj (_5-i^ 'i_^ ^jUI"ij . ,.tl (_g^iill i_xjS^^I (ji>^ 
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iSjjiill Cj|j_ijjillllj <i;ijjjjcll]| SjjjJI ;(ji-jjL>JI (jJJ^tlrv "-La-ijiJ ^Lj-oI Cj^LS 

4^jj<Jil j_u.4Jj L2j^_i3LLiil jL«jILjiV slLuj/j (_yjj 3I Jij Jl>- (_y3 4jjllII j . ^ -» " t 
(j-o (3j-"'^I (JJ-2JI (_yS iJliLiiuJ (ji JlJLo joJjiJI iLo-uAs ^ 1 jl Ijlj o"ii III i4joUll 

(_j_i^Lj^I (J_La_m j_<k J-a-" 1 11 a t-^Ljji aI JJtlijiU 4-uljii" 1 iiVl S^jjJI jLaJl 
(j-o "^J-JJ • 4jqU!l 5^_^jl1,I ^^jjjijJ LiLbij (_jjJI (a^VjLa^ ijjjl£ "iSj^Ja (j^J 
jjj cliLju ^""j ^".,.VI L^l^ic (j-a (_i£LIIj <i;Ljj^jjtlII jjj'-^"^ i?j^ j-jr" I iij jjl 

^Lflj^AJ (_yAi5UjJI |_jis-i-ll jjV I iilj (J^ <" I III l^jL>.j (J iiS<ll I^Lls i(jj^ mhII 

LsJL^ jj I III! (Jj^ljj jslaJI jjl£ L^-'i' '"J^ 3 "oj U", 1 1 4_Ljj^j^LjJI 4j 1 ii'»JI (_yi^ 

AJl2I1J| «_U-3 (_y^ (_yJl Ili'tVl (J.2jl!| JJJJ ^LjJI J-juLil (_, l H^tjl ,j-C. jbduVl (_y^ 

. A-uljii" I iiVI 3^J_lII 4_l!I ClAjus^ i^JJI ^ • "■-" ^jjujiil (Jj^JaJI (_jJI 
(Jjijellll (_5i^ 1'-'^'' LjijjjiLi d A . ,,lAtl J .^a ^^^ Li>. jisj^Lill ja^jiaj (jlS 

<_jLc. (j-SLI i3_jL«l! j.a1oj J^j-io (JjJjaHJI /ji^J-o tjl (_5-3 cdjiV ./nUll i_^2l^jX\ 

(_yILoj n_^j^'ill d-uLjiLil I /tjiLUI )(_a (jjL«3 I jl iSJljLs j^i 03^ ''-^' .'"J ''' 
(j^ N '^"'^ I JUk ISS-a^iisJI jl£ll>.Lj (<ii:.j-II » jt^" ■ "J jLa-lj ^ .^ ■ "la (Jj^S (jl^ 
-' j "■ ■-' 'i (_5-i^ Lijjall^ (jjJI djiajjjLll (jiiajJI ' " " j .' "^ J ^"Jj '^11 i_j_jj.:>JI 
(_pj n_gj Ml J II (Ji»JI 1^ i-a-lo (_j^ LSj^_i3LLlI,I jjjJ jJl^ (Jj <iIiajji:>J jj^jjuu 
[^ ./oJjiil CxjiLi (Jli Jj.^a-0 (_yJI LkjjLS J>L=tiJ 3riiiilrill j.j.u:aLJj [j^ cV^'j 
(j-^S 1 11" ^_^i^ cLl^I^-UI ^q^^LlL^o (J-<iJtj ^j■^_JJL>-J ^j■^_JJ^JJ ^c-Ajtj ^j-^ j 1 nSjULI ^t 

.^^jjjilljlj SjjiJI (jj-^ ^_J^Lp^'j it^l^l j-asl 
.3_LjLaLjVI ^^JJ>~^\ t_LJlj^Li i_aljJk:VI ^ 4^jJl1o V I jui J^ x_oj 

(__)Ii-aLjk ^_,i^ LLaLJlij ^oJjtJI 4 li I iiH JjtJ /dJ I 1^ I .^a d ^ ^ U ', 1 1 ilujuus^l Jilaj 

LlJ^ LLsLJuJ ^oLlJI iLO-uA^ Cj-X-lJUs] (Jj t3_^^L4liXI (Jj-uil 1 <S I 111 Vj .el A . ,.1^11 
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^Jnh'ln i"nii/)l tuLfjjjiLJj\ 

(_y^ (JLmj" I II VI (j_a =1— Ljij (jjjj-iill (_y^ \^2l] iiiajljjia ^Lj (jUajJ,! (Ji«Jlj 
JU^-o (_,-l-C (2>J>^'^' d A , ,.M All Ij^^jjvij i<-_il I ii-v jJjLi ^ . "--» I A . >^ A 1 1 Jl^al 

Cj\ ( II jj-« ^ J J -^ ' ' TlL^l^l ^J-LAJtlll CjL) ^_7^i^^ i^J-LAJtjJI ^_^ T-J-UO^lj 4^ jjl jj-« 

j_^^_<j_«JLj L^.j?e_jjLj (J1j_Ld '"'j ^"""'^ tl)' ^^^■*-* *(3:jJ i ii^ II ^^^j_^l ^_^ ^ -^ ■ ■■'■^ '' 

. ^ .'J * ' ^ ^ Ij j LiJ'^ I J 

^ -^ . ..lAtl ^\< 0^ ^_A ^j iKfirla J ^ ' ^ ' * . "»j AlA i4_jJ^^JlJl «Lflj.uJLljl t ufcl J_a jj_* 

(jjjjj (jl^j .(1993 _ 1905) Jj.<t:e^ t_*jj>j u^j -.(jj^jlaJI (j>^' (j^ ^>*J' 

, U.lj ,^^11 (jit^ ijj I nil L^ 7tL-aj .U ilj ,u ^1 3^1.3. ^^ 4jjjjl1I isLSill CxJl^ 
^jl ,^ tl ^ ^ I . II ^ l:;.tl ^l<^! . 'i-^^s?! ^tl Aj^ ' ^ J" . « l_c4jfc ,j_<i£j 

JaLflJ'!^! aIj^ "i ml (_^ SJiJLiJI 3^jJI aIJJJIj _ S-aJaLJI (jjj oJL^j 

4jI j-j^ I "-di^! 5^^ jJlj Laj Mill CjI J M I im-^l (Jul (jjjjSjj dj^ ...1^11 cGjj^J 
(3ii-i-«il JijIjJI t_g!al"ii ii'^l ^ -^ j 'i 1 1 'Uisj^ lt^J i3-uJjJI JLjliittl (_,lr LkJijJjjiJ 

ift^t (f^^l ^ 1-^ ' ' I '> (jl^_t^ Ll^^O «Ljt^^J?E_J ^ ' 1^ /*-*^J 4/cJjlJI 4_i2.tai3j ^^^jlsijjjl 

(2>Sjj , j U ' 1 1 ^1 III iTiM (_ylll "ijjLiis^il <ijjij£La i_!LlSLII J J '^°i ^^« ' (J.>-I 
(jl£ I 1 j "J ijj>-VI (jj^i i_jjijli I. 1 1 iTi'm V .ij-5=-a tixjcj 431 i (_jjilj^l (JiaJcll 
(jl dJLJii (j-o (j-^» I J-^ '^^ (*^'jW^lj 3 '-^ "1 ^ ^ 4ujLjus^\ ^ A . ..M "a J^LilLijil 

*i-ojL>J ^_j_x^Ujjl 3 1-^ i ' I CjLj /d^ '^ . ..^ I 3 1-^ ' 1 1 (_^Jl^ ^ ^ I f^^ I «Li.uo I ij^ I II t 

I ^^lj>^ ctAJ J-3-^^' ^ ' '^^ A^-iiJul (_^A^ ii(j-\— L- t - i Ia^l ^ A . ..Nl All Jl^uoL^-* 

(j-o 1 1 its J III 1958 _ 3jolr 3 li I II r*^ ^xli>}j i( 1953 _ LSj_)_j^LLJi,l ialj^i.)) 4_uLjSLj 

s:^^.j>JI Li-iijl «L<iJj ./cJiJul t^^"i I II a (_^A^J , £l ^ ^ U ' 1 1 <d J ^ I S^ I j^^jjx, jJj-iiSl 
<ijIlS La -' I--' « " (_y3 sQjJ^ L^l i—jLjcj \jJt .« 1956 _ t—lLJj jjjiuS)) (j-o (.j-il^l 
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. \jjt, JlJU 

3JL<j<j Jj_«.ja_o i_j_Lj>o (_5-V) (n U U jLLj/'al x_o ^ _^ ^ U ' 1 1 cUjii^^l C<jl5 

3^lj_U3J 4^JlJ Jt^l^l (_jJI jUisj'ill 4_L>-jILl l<ijj^ i^StuUS (_yJI ^LujJlJ 4j^J5Jj 

.aLiJII JLLjial cLxj}^ (j-o J-b fsJ jLa- (jJ>c (»^:a^ ' " ' <3 > J J i(_yJii«JI g' (j ' U 

instrumentalist 3_ljIj'^I j_& /n U II 2 ^ ,„ la ^ jji.VI (_yx^L^'^l oLsoVI 
CjIjjI I j ■-' ' --■J ' 4 J Ull f^\.u±j^\^ '~ J^J l^'llj (j^ljill ^1 J U'tl ^^^Jji^ 
ji ^ J ^ Nl . ^ 1 1 I I ^ ,^j" 1 1 j^;!'' SjJajjjJIj L^ jjilllj jjfcl^IiJI (j^j JajjiJ 
l_JjIl5tA Cjli SjjLoi-l uL»ii3 ji 4-uljii" I III iJli LiJjjjiJ i"i I imIj i4_L>-^Li-iiJI (»JlC 
4_4_L^ (jjjLalLa .t_ijLSjl jl 3 I .^ II I 1 ^ ,^j"l j^^jjj^j:tH| /<iJL«JI (2>^ (_y3jjLA 
j_L±«jJI (_5i^ L^jJiii (jjijjj i/<Jl»JI (_ajLk>j *l jI (_5i^ L^jjii 4j<iUII SjjJilll 

'JJ ' ^"' ' '" ^„' 'i^LtJ (Jj '^*j.'^^^ ' "" ^.' ^ (_, <iUII (jjjLill 3 I '^' jt^l^l (j-c, 
J-SjJI .(_,_Lj;jtl]l «^l_jJI 4Jaj Vj L-al Mil^l <ilo ^1 f-l>li-l -AJl >3<jjUll 
L&ju^ lS>^' *'-^' l5^ P-'-ri Lftiilo i4jj.:>JI ,j-« jJ^ 3joUII Sj^Jaill pJ-jj 

3 jj 1^ i 1 1 (_,_Lc pS -a- 1 I I I iiLa- ISja^ Sjjjjtlll i"i I lijij .d_ujLA sLfljIij *lj3 
^-T 3 '" 4jiLilo 4^*^0,1 j_uLjl/jj . "liLJij^l *l ^3 S^s^HI jji Ldj>J,l i4 joUII 
4-l1j«i i'iIIj CjI^jJUJI (_y3 4^ jJlj 3 ij , ^ -^ 1 1 J Sjj^l (_y^ I'LuJ^.jso (jjS-J (j' <J^ 
(ji Simplicity SJaLuiaJL \j . ^ ^ 1 1 j ,3JaLcuaJI Jlju qjsj (Jj^ ^j^j i(j^ ' ' "''^Ij 
.iJlil^^LjJIj ^.uj/Lji^I jajjiLill (j-« (3^>-4-^ JJi^ (J^l (_5i^ SjjUscja 4jj.iiill ojSj 
I ' 1 1 " (j,-!^ >i-ij (_y:a.4la jlj-i! L«-j3 (__)ii3_^ _jl (Jj^ L^li '^^i>-?-'^' )«-jL£^Ij 

3_;^l^ill ^hyL«II 

sljj ^Ij ^" , ,.VI g| Is I'la Ij^lj . ^""Jj ^" , ,,VI jjj,Lj/3Lj jj^jjljal T-Llal 
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'ClojAs^ lSAP J' f*-^' I— 3Jui (_3i>o CjIjjI .^j-x-a (jjSi (jl jjju V id-iiLilo 

-' j • "■-"! Ij-fl^i (_jJliIuj ((LLa-jJjJSlill) 3jLSIlII j<u j<sJL«JI (_^i^ 'V . ' "^^ c^-^J 

i»lj ii" I iiVI SiSLifoA -' j j -^ I j" ^li ,3.^ .UtI ^^ jljJaVI u^\jlijs\j ^J-^' ij-" 

(J_l . ^ J ^ . .. ." jl d-uljjiii^ I". I rijl 4j^j>JI jsJLAj . JJ>JI M-flii-J (_, «iUll j<sJL«JI 
jj_a /j_jjj-?tjjl ^^"i-"!! j2>^L4-i 2i ^ oUtl ^^L^l i4_LiI:a_Ul j-jjLiXu «La^Sj:e_a 

(j-O L2JLii_o (_, 1 » II (jJ_lL2JI jLiH^I ijS-Ai V <lj| (_5i^ (j^-uljal juus] 
^J-x-a (jj_iLSjl id_LJj^ SjjjaliJIj aLc (jjjLaJI (j'il isLuJ^jjtlll diljl j"-^VI 

3_jjJijJI tJ^Sj ' ^_;'^'^ . aJl2jJIj jjU"H LijIj (_W^ 0_5-''-^'j "Jj^'iia 3jjjajJI 
(_k<iS[jj 4x.JijJ,l 3_Lxi«JI 3jlS<ll r-ljj l^Jl iS5j ijj-aeliJI xjL^^ LvLlJ S-lxJjJI 
SjjJajJI ' ^^'^""' J^ . 4_uJ^.j>o )«-jl^J (2>c ' ^ •'^■'^"' Lxja^^iiS I iLLiLalo lIiLlLi^ (2>^ 
t_gjl i"i" I III L&jjJLS I JlJoj^ (j^ ^H^' (_P-«-' ^ ct^' ^>^?-'^' I ~ < I J . >." ^ 1 LS^j 

(_yi 3-^'^' l5' i3-o*^Lo j-il^'^lj S-uiLiJI (_P=jj ill '-t' i-"J' JjJ =tll Jaia 

dial I iijllj 3'-^'^'j 3-a«ljJkl JiJjLajJI dji-j (_yi^ (_yjk 'LLiLala j_u1jla (_jJL>.jJII 
jii< a jL^ljJI q'^ Sial I iijll I . ^ J . ^ -^ ijj'v li'ill (_y^ \l ,^",aVI IJlj^ 3iajjjJ,l 
(_y3 (oiaJI «LfljIij (2>^ ^J-^^'^ 0-^! "^si ' ".ill idJojjjijj "^joUII (j-uljill d.^i^j 
4 I III >lu j-jSal (_yjij>-jJLl jLi3"^lj ^j^Uil I jjjl *l I (<s-ikl CjjIS Lui (j-* ijojijJaj 

4JJJJ.JSO 4 lii iil*^ «Lulj2l (JiaJ i^jj-^tliJI jj J j<ia5t:>oj "llal i njll «l^ ji^j )«_aj 
jjjSjJ jjlj JaV L^l i~il-» A .^11 eJJt u^i^ aJlJt"! I nil (J^LiiJI (_j_L«Jlu sLLiLala 
L^2 i4_LiLaill j-ul< <ill LlIuj UjI i'i'ii III 3jjjjtlll jjj d4.U--^ I 1 J " 4_Ljjj.j>o 
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_ 7-Lo I", in "tjl I JLjij .(Jj^'i/I X-jL^^Lj L^l^^icj (_y^jL>JI I j ^ U . .. JlJi^. 

cjLlaLsJI Ttjjij (_y3 5j^ Jj'^ (_, l"r I i_gJJI _ 3 J I iii-»JI (_gjLiJixJ jJjJ.1 (_jSLuiij 

^ • "■-'"' Cj^^I jj^J ijjIj^U I JljIj 7-Lo J-«JJ li^ujjjcILlI ja^jisJI SjLtuiil Lujij^ 

(_jJI cjL-uI I ii->-Vl (j-« \ J « ' ^ 1 1 (__yiLa^ <ijl (_yl>- cjL-uI I ii-^-*^! (_jJI «(_yji (Js jij 

5 J <i 1 ill Sj^JiJjl ^ 7-La (jlj Lufc (j^ .SjjiLiJI iTjIjLuiil 4j;Lo.I 3JVj |_^t 
i—ko^j A>?-* <ij.«JL«JI (j^ljillj i^^IqI (J-ujJ J^-ia *'j-^lj 'IJtai-J SIjI (__)iijtx 

sLiiaLj^l jl ''-^ 'I jj-JJ 7"Lo (j'^J • ''■*-* ^J-i*^ (ciiJI (_y3 (jlSLo Vj -^ lA^M ^It 

SjJaj jjj 4J ' ^ '--J ii^l^l (_y3 (_3-*J '*>;'^'=-^ cLajLLi^ 'LiJui.us lIiLoj^ju (_yji 
diVljj I °" . -»- J 1 1 c-ij 1 I III j_<fc iSlji Jj.^:*-a (jlS I 1 J " (_, oUII (jjjLflJIj iSlj'ill 

(_jj| J '^ jl jLsJI (_jj(j^^l (_yjj^jjclill i_yj\-LM^\ ijji 7-La ijiLajl IjlSjk .SjjlS 

jLjijjj ja_LjfcLflJk (J 1 I ii" jl (_j.jaj_)_L^LLj_o jj'j-'^' lS' (j-* p Ull (j-^-oG J-<kJ 
aLlII xJLLajiaj jjl (__)iiajj ' '' ' ■-J 1 1 (.3^ (sijiJI d-flJij 4-1 ^ j .^a . <ijL2jj_i3LLLa 

(_jJI ^-lSj^J^LLJiI (_jJjJI d-Lo jl I nTt (_g jJI <-Jl-Jl J-* j_UjtfljJI (j 2 J J ' "■^~" ■ 

I j "'*^ «Lj_)_LjiJI f_j3 3jjjJI Sj^Jiill t-jjLv (jl j^'^l <1j i_b Jl^j .(oIjlII [j i n't 
d"A , ,.la«^l I jajjkjj j_yj jjiLaj (Jjiuj ISjjjiJI (_5i^ <iAjl^ CjLfljj^jj i"i i njl 

(1912. 1 854) H. Poincare «UjKJl^ iXh-* "^ '^■i"l>J (*t!-*J-^ >iTh' (*-"' U>^ 
jJSjiii (j^ i^jjj mhII (JJ-2JI (jy^ (oijiJI slLjAs (j^ <ijj| j^U (j^ I II I iij^ 1 ,1 j^.^j I 

j^j->^ 3^j.j>- (JLLa_ii (j^ I ^ jA.^j 1 4jjlSLJl^j ^'■^ MHj^ jLJul ji^j 
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f_^ Lijj-l^LlLj,! (j-o (—fl^jj,! (jLs JLs- l_gl (_,lrj I L2jJ_J^LLlI,I Jl . n" l tt ^ . rr"t 

•JU ■~"''J ^ !'" i^l l^^Ll>-l Ji^ IjjlS lil : LiSL^Ho iJ^J , d J ^ u i 1 1 Jjj^LaHJl 
3_Lifcj_j_a CjLijV I 3 "' J "^ ^ "' ^ _' 3-Ijl-«-a (oSla I JJLc JL>-I^I (jl CjLjV SJjLjla 
. I 1 j 'Ij ''ij IjJilj^j iJ-<-uj (_7^ «Lo^:5=jk «Ljjl£LJl^ (—fljQjjilj . !S4_LSji>- 
j_uLla (_jJI L^lSIL>-l (_y3 4_Lfliilo £Lljj_>j>o <ijjlj2l 4_ujj_5tlll CjjIS I Jui ^<-«J 
(jj/Liji^Li Ij-a-Llai (jl JlJlj Ijui i3^*ljJi,lj j3'-<-<ii'^lj 4Jol I rijtl (Jilo cLiiLila 
3_Ljlj'^l (jl JlJso I Jlj* 3->^J -o'^^W S-iiLajJi,! jjjL«J,I JijjUuJ (_yjlj ii" I iiVI 
i(_yjjjjclill /aJjiJI 3 li I ril"'^ (_yJI (_yii5lj^l /aiaJI SjLjiI^ jH-^'I Jua [jtjJt^s^ f_^ 
(_^_Lj_LaIiU (Jji^ LlajljILaj (j t ri"ia (_^_xIdLjj jI ^^ ^U ' n ^ , ,, ^ ^1 (j) ^jjjL_ul (_^i^ 
i(_j_ij^j5tlll (j I iritlj f_yjus[jjM (j I 'I'll (j^ /<uij-liu (_y3 jj'-^ "^J .)«-SI^I uJ^ 
4jjJtJ (_>2jl1I L^^J-il i4j4jlj^j d ^ , ,," ^j cLLajjjiJ (jjLi*- 'Ljjj (J-lIL>JI QK (_y3 
.Sjji»JI f-jL^J (^ J "' ^ I jj^** -^ I '-^ ' -^ ■ (jl (jSLxJJ 3jjjjtlll 4_lI^ I j ' "--J ^~ (oJj 
(j_a Li-iS-i^j ^^jSLflUll (j^ aa-cJjl IjLA (j3 <ijL;LiLiJI i_^i^ J I ' ^"' Cjl-LiisL^lj)) 
^ ^ ' 0^ ^^_^ SLSlLLa 5j^.A-£iJ L^jIj . «La^>T_a jj '^tl jJiSL) ^ *^ .Utl •_« ^J_aLjLLll 

L&jjJlj SjjbVl ^Luj iJSljk . «l_LJLfcj! (_y^ SJjKJI ^^^Lill jj'^l jj '^" 

jbul j>L>ol (_y3 (jj^jiiaJI (JJ-2JI (j^ (oiaJI 3 A , ,.l^t 4jjjj>J,I 3 liiill jljjl u^ 

(3jLflJI jj-JJ 4_j.ij^.jaJiJ I A^iaJlj CjLjjiau^l (j-u ^j^jjiil JjJLaJI eSJt 
(^jLAII Ij^ l_P-*-^ .(olaJI tLo-uAs L-jJt\iLa jj^ L&ljjjij ^-uljjl (j-u (_gj^:>J,l 
/oJLjJJ J-Huiil (_yjL3l3JI Ji>»->II (jrij'-'U lijJtsljJLi 3jjb'i/l i»l>iJI (»JlC: (_y^ 

sLijjj.j>o cLituia (_yji "-^^j^*- (j-« («1«JI '^ li ' 'il'*^ l-ylj '■'-2-! -cy^J-* J'-^P lt^J'^'^' 
I 'J 1 ' ^ " I ''jU«" (jl JjL>o (_gi i^jjLi-l d_ujjjElIll ia_ji«JI ^SJ^3 1'A-uLal^upl 'm" 
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(j^ Jajlj^l 3_oLSV lIiIjjI ■ t'^ ^ "a (J_i i«_SljJI S^Lj-aj (»ljjJI Vj if_^jjua 
.(_Jjj>-3l CjUjJiill j] (JjI JloJI (j^ S^s^La jiiSl L^3 1 3^ Llijajl diLii^ljILaj 

l_Lj>-jJr) o" I II t^«J (_jjLaljJI (J!L<iIlJI I jui jji tiujjLjJI aLlII 7"1^^ (oIa-o (ji (_5i^ 

(j_aj .d_LjLjj_j.jLII I . --J . ^ -^ id J «i l<!l SjjJajil d-LS.^^Laj'iil £L<ijiII aj~itj 
joJLjJI -/■ j A" dK Mi<i t L^iaLjjjl (j-« <^l jJu tU_)'-uiJI Jij^.j>o (jISLaj 3 ij» .^11 

Jjj-o^l «_uj (^^Uj i^j_iSL!l Sjiiiiilrill uIjLvj^^'^I (J^Jilo ^jjIj'^I (j^J 
p 1 ^ 11 (3 I II 1 ^j-* Ct^J a J U ^tl ^^1 Ijj ^ ,^"j (3jj_ut «LtJeJjLj (Jjvlj^a ^^1 
L4S _ jJlJi j I iijl (_y35_ii^iJI i-J^ lA=^ ij-Ju^ (jjjjLtuJI (jj-^l (_5-S iJiuJl:>JI 
(j^ J-^ O'^ «^J' 1 I iill (*'j->-'^' o'jJ-^" L>"-5^^->i5^ I— lUSj S^Jl^o _ u^j 

(_gjj^>aiaJI (j^ (J-^J iSjjl I III! AljL>-'i(l 4Sjj>- ^Jbi 1 1 ii-a-i (jl <ixjj_i^l i^jLJi 
LjJl^ (jl j_<fc (__,ii'Cj Jl».Ij *(_yjli ij-Sl^l (_y3 4^jLi-3 (_)i>j^>^l aJJt (jjSj (jl 
Lix-iDj t"i I imI (JjjjSLjjjjjS «Uj-kaj (jl 1 Ju^ (_7-^J*-« • d 1-^^V /lit 4_^LLi_a CjuLtujjeJ 
(j_a <t^j.«.5c^ ^^^J-) T " ' "J (_yji 1 11**- ji-4^» -i>^^*-* ij^ joJLjiil ujlS jl LSjLi^ 

(jjSj ijiiul I ii->Jlj .SJjLx^ (_jjj>-I 3x.jJi3cjiJ d i^^M >|11 3ijLiII i_jS|jSL!I it^lj^ 

« LA^Sj-a (J * Mil (J IIP Mill (JLSj * ol^SJl «La^Iia_La C-i\a^£. 1 jl J^ ' 'J J ' " 

aLoI Sj^-laJjl j_j_>_<jj (_y^ (_yjl j'iil J _; • " ■-i"ll I Jui 7=^:*-y (j' J'^'ri-^J' lJ-*'J 
j^LLaj jl (__)iiaL(j Jt^l^l (j^ 'j-^ i"i mmIj 5l jI Jj.^»-o Cj^I jLo ijjjjJI (JLjvj 
3_jj_laj I j'l'' ij (_gjLjujiL>- JJJJ LikLuJ joJ .£L<jiJl2J,I i_£1SLII ^^ jj^juo jJt La 
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^Jnh'ln ■"■-«; ■/>! 6.,LujajJI 

. ''''^^ 1 658 ^^\ ((Syntagma)) 4jb^ Js: ^JUU 

(_g jjl i(_jiSju 77J3^ (_i.2jji'i(l jji jaLiJI iLfljjiia (_y^ (_yjl jal j>L>oVI (jjLijiJ^ (jl 
sLujjjcHll ja^icl (2>« (JlJlilJI (Jj-iiilLi (((JljjJijsJI joLlIIj sLiijiiiill jl^jvi) ^^^3 '>'-y 'j 
(_jljj i<ll (_j I ii-tJl (JJIjjVLj J^^^I (j-<kj (J Mif (j-oliJI OJ-^' Lt^ ^i^rf-^^"^' 
jj_:^_a (jjJ-J-iJ ^-ii-Jl->-J J^ij^J O^^^^J^^ (Jliu^JaJS 4j<il<n (Jliu^Jiilll (ji 
joJLlII ' ^ ' ^" 2 L^l .CjjJl:>JI <ASjjIiJ j_ikl_jlaj| jjLJiiJ^jJjJIj (_il i ii-»-U (Jliljjl 
(j-o 'LjJLi- "llal I II J t L^'^ I JUfc (Jj>-^ o' ^ J '"^ T ^J ''^-''>*- ij-* '-r^'-^ l5' ^_3 
jj ,^^llj i_) JljsJIj J^liOjIj 5ji!l (J^u^ (j-* I jj'a SjjIjJI < ~ » I ^ I U . ^ 1 1 ij_j_L«J,l 

ji 4 J I ii->. cjLiii>-^Lo jl 4SjjLo ^i^j (_yJ| J J i"i" V L^l (Ji4x>- (j-« L^J (.j-i-*-* "^ 

(". I II J Ij 1 1 'ij Ml (_5-<-«J "^ (IP^tH ^JJ ^"' u'-^ (j-'^Wj • occult 5_Lia_aLc. 3jii-»- 
(j£L«-i V i^jjIoLjj diojvj ^^^jjIoLj Fiction /<uij "iLal i nj t (_yji (Jj ijoJL«U Ijj • ■■■-i" 



(_;,JLSjLi J Qt" I iijj .5jLj.ia JJ^ J I SJljjIo ■I'-'^'^ (Jj 3jil£ J I 4^jLi^ OJ^ O' 
(j-SJ (_^_um (j_« ^L>J1 (J_i:>iJ1 (J-« p3-iJ' 'j-^ ((«Lj_l<3Ujj1 (_^jj_*iJl)) ■»■ 1 u < ^ rt 
.(Jl!uL(ji:>JI JJ I imIj (Jljli-V "ijjlolj^l 3^*ljJ,l (J^l (j^ (JJJLjiaj (_^lj iSJlj^I 
"^'U '■' J^^-i^ ijii^'^l "^Jt^sJI tLfljjiLill TT ji"i «L>- (_jiSju t—iLa^l (_5-3j 
L&jLLjI (_yi ' _ • ' ^ ' "' d_Lj_«_o . "iVj ^ ^ I '-^jj-* iJ-"J' l_r*^?^ Lt^' 3^jJ(J,I (_y3 
(__)Ioj_ij (_gJLll j_<fc (J_S_«JI ■.(_j_L«j IjLjfcj .S^jjiil (JS i°iiTi °l i4j I ii-kJI CjI-lLuiJII 

L^JJ_U3 (_^J_^ CT-"^ CT^ «LjLJ_LLijl ("( I IM IJ ^ *J lUtl (_^i^ ^"'jj .^"j 4j21J.^ 

d "aj U ", 1 1 cLuj^jajJI (JixJ (_jJ-II 4-ij1j li" I iiVI S^jJjl (_j.»-jj LiS i(Ji»JI (ji^ 
' ^ .^j" (_^l iLlJL^ 5 ^ ... I a ^ SJj^I SjJJI (_yjk liUj 5 ,^tl-Ltl SjjUIj 
i5_Ljlj^U 3_»ia_aLLa aXc diLLjiisj 3_ulj'^l L4I0 '"' 'I ■^~ • "Ij i3_iJliLa L^Li 
LiSj-a (JIlxjj *J-" I Sj-i-cajILa jJjtH^ Q^ 1 11 til ^jj-^1 4_ljj__^.j>o ' ^.'^j" ' "" (— ^J-'-uJ 
(_3j 1 II Lo i(Jj^i3'2l (_yJI LuijjLajjj ^jjUilj <ijjLiJll i_^ La j_L>- )«-<t»J yji^ 

.4ll2jjJaj (Jj-uj Jijl^jj jj^al JljIjJI (Jji^ (jl 
("(^j (r^ _ (_j I II aj I ( III _ «Ljj1 J*^! q\ Jlj^o (jJj iii^ll (jj_^1 (—SjuIIla (_^i^j 

aj£Jil\ q\ ^J^ j<,p LaLuIj (j^I 4jSLj^V| ^jjUs-Ij^I ai^iiili^ll jLLI ^^ 

(_yl«J,l (2>^j' i5jLj.ia j_j^ J I SjU-io "-^Jl-^ (J:" -SjilS ji i^jLua ^JLj (— ij^jjV 
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^ J ^1 A ^n 4_l^_lL3^1 4jj-lia_ul 7-^^_Lij ^ ^ J , ^ *.■ 1 1 4_>.j (_y^ L^^-*-^ ^j3-^ ct-^J 

<ijli (oJjlJIj iSj_j^>JI /ttjIiJuJ 5lj| 3^jj(J,lj 5^j toll 5l j| j_iSLfll!l (jl (jLujj 

l_^j_jj 5;, ,,.la ^^^ SJVjJJ Liiajl «3-_ulj'i/l))7iJIa_i^aj3iajitJLjiJ5 i(_! j_SLII 
f_^ 'LuLt>-ljjiI (_j->->lj i" ' ".'1 jjj'-^"' (_5-i* sLul jal (jl (Jjill (_y3 (j jl SVlJLa V 

.(sJjlII 3.iuiia 

5j_<IiLjJ,I SjLj^Ij 1(_j_LSjLj oLill (_g jJI (JjjLji^Ij jjjj-a'ill OjUk (JS f-OJ 

(_yi /oJjJI 3 .^ ■ ■■ I "a 1^ fj^jajA,\ I j ' aj " cJCo-l 2Lub'i/l jjLs i7-La iT.i.i'ijV 
iJj_iLSj . L<fclj_<ji (J-J-3 d—Ljji-ij-flJ I 4.icuiiJI ^1 J^JiJ (JjJajij (jjj-JuaJI (jj-ill 

4j I ri tj^l ^ ■-' • ..lAII ^j I 111 LaLljIj i_^\ ^Ax1\ Jl2j ^JS>- (_y3 5jjiLjJ,l (Jjj-aal 

:3_LujIlII SjjJI cdJj tl^lj I II (_y3j ^U'lKII j^"i~tl 4laL>- j ntc- «_<jiLlII (jj-^' u^ 

(Jj2l «j.^>»JI (_5-3 Lylj L^Sj ^ «j .Ull (_yi^ 'Gljjj-aj u^jJu (_gJLll j-ik (J-i«JI 
ljL-£2lul 4_uuJtj1 «LuiIlj>Jl /c-L?Ej>»j (_^l /djul Jl2j «o^j.jv dx^Juk ' J '^"^^^ 1 Juk ^j-* 
<i_i_«_L«JI 4_L.<»I1:>JI (jl jailjJI f_yJt IjLjfc (_jJI -1 j"lj ' "J iJJjlSj .(jLcujVI 4j^j>J 
t(j«iUII p-jj-Joilj 4j<iU!l 4^jj«Ji,l -' J '■-' '" I ^ .^tl-^ tLxa-^j o" I II tl SIjI .^j-x-a 
. »_^ljJI (j I Ml t (_j^jJ^isj| j-^ jl J^^^il jj ' ^" (_gi (_5i^ <ilJI (_gjiajj Vj 
_ '^ *J. (julj^ (jl£Lal)) "illLjijj jlJJJJ (Jri^l ^ -^ J ' -^ ■•- ^ ^ "^J (.3-^ J^'-Hi 

(_yi VI JL>-JJ V 3j^Lx 3jiac: 5^^ Sjjjj^lj 4jji1>JI (jl Ji^Jj (_ylll « I 874 
^" JJ '^"' C^ Ij "i*^ 3 ' "'V '^„' L)' (J-"-'' ijj'^'^j ''^M^'iP'j ^ J ^ U i 1 I |jL<jij3l 
p "I'ljij L^la ^ls>- ii^l^l (jl (j^^v (_y3 !(_, oUII iJ:t--^LU JLuio IjUi (j'il ji^l^il 
. 4jjj_^j^ i"i I inlj <iJcSjs-« "ijLjLiLaJI (j^lj^j i(_jJL<Ci>-l ^^ jji-l jGJIj SjJJjuJu 
j»Laij| dlli (_5-'*J ^T-^ Sjjij-LiiJLi 4 joUtI 4-La-^jo"ii II iVI d-tli^l i"io i n'tl lilj 
i(j-\_LO^L<j<VI j-LiJijj i(jLjii'^l /sJLc (j^ i—ajjiej (jLj^'^l /sJLc q'^ L^ (lSIjJI 
{<s-J iLljIjI Ij j ... A" tIjoUII £Ll<C1:>JI Cjj i n*^ (<sl«JI JlSj 4Sj.j»- (jl <ij^^L>JI 

.i>j_i_uLj (_j oU 11 (3 ' " ^ '' CJ-^ jUl-lu-OaJ] \jji) /a_J_4JtJ «Lu.uJj_iiJ1 «L*2.(.uLij1 i~i\ lr^\j 

Lc^JlA i(jj^ mhII (jj-ill (_y3 /oiaJI 3 li I iir*^ CjLaLsoI (J5 (jLJi/ 1 1 Jlj* (jl^J 
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^Jnh'ln i"nii/)l tuLfjjjiLJj\ 

(_yi 3_Lj|j"^l cjJL^ Ll,j .(j-il I ri II J '^ ■-'II I (ji<ij^ ct-^' lS>^' (sJjlII Sjjiij 

jj j 1-^ (jLa i(_,_tJ^.jaJLll /n Ull (_yJI LliLuioljpl 3 li I ril"'^ 3I 1^ 'I IjLo Lijji^jv 
5rtiiiliill JLuji i_f3^l (jl^ (jjj JulSI 3jji JJ^J 3^l£Laj 3 ? I n'a 3jJlJ^I V CjLji Jjjfc 

j_i icL2_LLi_o (JjL2.»- 4JLJI (j-ujJ (jjjjLiial cjI ol . no (jl -^ '^"1 j^ia .d-uljal 

.cUl^uj <:L4jIj^ ■-^J'^ I J^^'' I ' -» I U , ^ I ^ ^_^LuijVI jJ-oaJI L^JljI Cj Ijlx^ I jUa 
jLjli-^U 3Sj_p^ 3JLijtA Liljjj/ jl (jjjjolal 'LiMjuJt iliejl (ji jojljjl (J^j-uI Loj 
(2ri-^>-j .4_osljJklj 4-lal I ri J llj <ijjL«j>-lj^l SjLjLill Cjljl j"ir u iaj£L>J,l j^^sJI 
fjJt CjXLa i«Lu^UjJI ^LoiJ il (_y3 (JLftHSl 2 (2^ (Jji^^ CjjjS 4_Likjj^ <-, A .".s 

L^Lul (jSl-«j Vj tr^ 3_LiL^ j-LC 3 c-Lj^ ijilL-i^a iIj>3 IjlL<j ^^JS>~^\ 

(_yjL<^J>.lj_J (JjjLjjiI (_5-Lc VI (oJu (jJ ' 3 ''"'"'J jl '-6^j-^ 0-^1 ' ' jj'^' '^W^! "^J 

(JlLo 4-ul iM'»JI (3jLi>JI tjLi I Jui (j-* l)5tH'-^'^' KJ-^''^ • 3-a(;ljJll CjIjLjIIc 2j 
^ I '- I 3 ''"''' J Ji L^J^^ *— '^J-'iS ilh*'^' C7^ O^J-^ ^ I'LujiJa^l (_3SLaj>JI 

^ Jj J ^ "■ ' ' j II (j-^ (J-La-cll i—oJliiEj . I jjl'' I ; -» I u , ^ I ^^^1 cjijLuialjim 
(J.SL4J 2j 4_Lajj^ cL2jLi>- (jSLa ^j^N 1-^ '^Vl 3j|jJU « '-^"-j Vj ii— il . ri'>JI 

.3^*^m j_u1jLA X_U3^J JVj"i 11^ 3_j£l^ OJlcIj^J i4jI 1 I rr a jjX. si U" i iiVI 

(iL^-iiill lIijL^I ij] Jju i^b^^jjill (_yJI (_yjl J^l j_i i rrii'ill JUu (ji (J^j-uI La (^SDj 
aJJiJilo Cju^Jiu jaJjiJI Ji^jiuS . 4jj I riillj j<ujlj£jl sU^_i3 Cj JL«j-3j 4 j'sji ii^i£Lll 
(ji (Ji«JI jlHieJ "iJ;!*-* ^jds>- (_y3 3^tlj^J <lx>-^Li^ Lllli L^iS SjjiLklJI (jjiAi! 
dJ pj I ri-v Sjjdl (Ji-lj (jj^pSLIVIj i<l>-j^j /nj I ri-v sjjiaJI iLijLlal (_y3 ij-*-*:? 

cjIjjI j3I (2>c ' '' ''■''^j ?rj-H>:!-* I j-j^j i3^Ll3 (_jJI (J^^><-i 1-4J-0 ?r>^ '-^Ij 'iJj^ 
(j-LjiILo v^lj liJl— Lik (j-ujJ "iJi (<ui.jJI (j^L^rfJ i5jj-i-!3_>-l.l SjjiLkiJI (_ya jij^jJI 
^-lIVjCLjiI 3^jjla (j-^ "J-^W *J'-*-^' (oJi-C ALaHal J lii iilj .joiaJI <ii^ ' '' ''' „' 

jljvIj (_^I jljvIj 3^^Ltj MjtjL^j (_jJI J J I'l" 4joUII 3jjJiilII jl«j (oJj i«Q;tj 

(<UJkmi (j^ (jJJ-^^isj'ill JjlJI l^i^j-l lj-<fc (j^J . (jjjSjrii^iSjl JJ ' ^" L4S 

(jlj (_yi>- «LLSji>- cjuLp 3jjJJI jttjjtLflil (J43 .tiiljjl (_yJI LijJja-j "jjqUII 

(j^-ulj^U I Jj Sjjjlilj J3I jTii iiVI J I rr_i" CjIjjI -^>^?-* ^-6^1 (^' ^'-^'j-^l J'-'^ 

.f_j «iUII i±*jajJI ^.jjijLxji ^Ij i_^\ <— i^ij I— ijj^l (_jjQJI (JjjuJI (jl 
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(jli-cil (3^1-^ o' (_r^j Conventionalism 3^^M U.^VI joj^L, (_ajju ^1 j"^l 

'" - ^'^ J U;ll ' ^j ' ^ ' I Ji^l^illj jj^jJI oJUfc j-a sLifllLa ^.SjjJaj a jjr" i ri'i 

Sji^jJI iSjUk 3j.'''^".' '*ij'^'>:' iSj-^ (^'^ (jJ^ i'?nll (jj-aJI CjuIJlJ )«-oJ . )«-SIjJI 

^ i_aj,,iL'°i jjl^ jlU .« 1908 . j-^lj ^<JjiJI))j « 1905 . ^UjlII 3^»j « 1902 

Ij ,>.^j ijjjijjLaj a^LlII 'LilSi-J <ij-ci5U^I »u^jiill I JLLijil Ttjj^lj 1883 aLlII 
'■■' ' ^"'*^'J 3^; ■ " '^t JJ j^-^ Jj.'"" 1887 aIjJI JlIo A^itil 3jiii"ij-aJl 4j^jI^'!^Li 
V (J-J>JJ 3_j^>JaJ (jl (_^l I j/a jLil 5ja^L=e^ iUjKJl^j (_yla^l 1904 aL«JI 
(J^>o (jl (jLSLol (__>iL^Ljj itLj^—LAJI (_y^ SjLa-" I nil jjil^IaJI juuujJu *^'-^" ■ ""' 
J^.ja_a (j_« ^>-^l '^"^'3:' O'^^ • '^H>lS-:!-'-' ' '-S>-J-il5>-J-ll i_p=-« l5_>*"' ^i>^ 

i(j;jji.'^l (2>o J '^"ai 4jj/Jil& Jl>-j3 V I jui «_oj ,,U , ,..VI L^^ (oLlII (_)iij-c (_jlr 

jLlI^-Lj Ijlj-S /oJL«JI Jjelu (OJ i3_i oUII 3K I'iiU iJ:>iJ Sjlc (JjIjlj 3-<u iliia 

I jUk j<i f M'»o (_ylll (_5-<fc ^^jj^jaHll xjL^^jJI i."i iMjl I u^pj Lii loljjji OJ-^ ck'^ 
Luajfj S-LjLftjvljj CjIjLIcI L^I iSjj^jJll 3^^U",1 1 CjIjLUcVI (Jj ijljjJI 
^1 Mi'iVl (O-J-3 (J_al-Sj (_fj-<-u i_!^L>JI (JL«j>JI (j^SLj (jl ^ • ■■'- I JLaS i^-lILx^ 
i(jjj|_jrKj| «t^jjGj (_g JJI jjIiLJil (_yjji:>JI jJLaJjJI (j-u^ dJSLI i3^?ljJi,lj sUsLtuaJlj 

l_oj_Lo (J ri J I 3_lj.jaJLll Jjj (jl (_5-Lc (^^JJ^J-ll 'l-tjila (_y3 <ijjlSLJl^ (jlS 

«_jL^jJ| (jlj ijlj_2JI jLjcJiV (_Jj^VI (J_olj_«JI «_a (J^Lijj tii2£ (Jj iJL»-J 

I ■'^■j j " l-«^j I '^ ^-^ •"' ^ j"" lij-ftLiJI 3^jj(J,l ^^j^jIlI I jjI (_y^Sj V 3_Ljj^jtlII 

aI^j (_5i^ 4_L5jjiiIlj ^ I lA ; 1 1 J 5jL».^| (_yji»iaj jsJLtJI (j-&ii i_^"'* J .^'j' |j-« 'J^Vj 
L^l ijLjLS^I 3 j -^ I J " (_y^ (oIjlII SjLJoj (_yji tbij (_y3 a'jJtj .SjjLlim xjL^jJI 
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(j_jjj|j2l (J-»-»:J '"-ylj i-<iSLa . LL»-^^Lij| 5jl>-^I u^IjIl^I ^jjj .^-tl 1 1 j « I'j V 

(Jj-i-o 2 (_;,_AJj.j^tIL! I J J . ,. A", tl LaLflj <1jjLSLiIj_i (__>iaL^j (JLjsJI 4_«_Ljiaj 
(j^J 4jj1 j"->-al /tjQillj Sjjjjtlll j-i^U^ (j^j <:UjlSJl^ ju^AJ^ sU^-lAJI (_j^ 

jjl 7r J T r<^ ,iia^ «Luj.J>JI (jl-llji!l (_y3 d-uJ^jaHJI jj^LulII JJJJ i4-UJ..>JI 

t S-ja-c-Je-i-a (Jt^JjVI JjI (_yJI JtA", , „j i L^lLai. "-lil-Jjl Ji (j->-J'>2JI a'jJti ijJL^IJl 
jj_a ^«_iC^^l ^^ ' ^ «Ljj_lia_j ' 1^ ' '■ <■ (_^-<^ Ll^LS ^ LiS ^ oU 11 dlt ^ tt- J l jjjjjLx-iJ 

(j\j\^21\ I .^1 . M ,^ ^"1 "ill JJ ,^^11 /jj il ^s d^^j ^.11 ^ 'J ' '''■ 0" 'Ij^llj ^"-»_'ll 
5-jJ J I'^VI (jl ^^J^ /oj . L^li «CLp.^LLaa^l (3;LiLaj f_jjs ■ t'^ ■-' ^"j ,.U"al ^ ^ /«ilr 

jJj-3 (jJij-LJ (j-<_llj^ (ji (.3-^ J-'-^3 ./oltll (_)i>C (ji^ LajIj djUjUa J iM r II 

(_, Ir ^ ^MU.^VI j_i,,iii"ill i^iTiii Jl^^ ( 1 9 1 6 _ 1 86 1 ) (CJjij J jjjj La! 
,_jlj i« 1906 _ 3_uLj3_LiII ijjJoJjl 4j-Lij <_2Jui)) <!^\:£ (_^ dJJjj ojjjLi (sJjJI 
^j.^_jlj_^l ^j.ji j_j^ JJl^ ^c-ciaJ (aLc ^j^j.^ Ailiijj uJlxj «LL<UJtJl «Uj_lia_ijl q\ 

«j1^jJ Ij j . ..^1 Vj I A.--J i"i I imI iSjijja^ iJiiLJLiS (j-a '^-b '"J^ (.3-*3 ''^^j'^?^' 

i^jJUil I jj^'' I : -» I U , ^ I CjIjjI Jj.^:*-a (_yji (Jj 1(_jJJjjeI1JI |«JLiJI 
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(Jjj^ (j^ tiJJij i^Qjcj ^^^N '-^ '-^^ ''-Sj^^ (j^ljiiU 3ijLS i_y^Lu^s>- (j^ L^J 

.4-1 Al o"l itVI JijjLjfo (<S_LjijJ (jl£ Lx-Lu IjoJjlJI TCJjLLl ^JjlSLjl^ -'" jj (<sJ 

<;Ujl£Lil^ 4_lII i_jjii La LoLxj ,_)ii3jj n_Jjj>-i L^La^ i_p=^ '-^>:'-^ (*-* i-Aj-^-'J 

(jL^ .S_ij.j>o I (j'C (j" i" (ji (jSLflj Vj sL^E-ptj^ Lulj ijiiij (1P_5t!-' u^'j^ o' ij-" 

(_j_oJ_aILll i^j^hll joJLjlIIj ai3L>J,l ' aj . ..I^AII «UjlSJ|^ (j n'Cr (_5i^ (a-uijj 

^j'^a (J5 (_y3 4JL3 i4jJ1jl!I 5 ^ ;; U : 1 1 ^olj j^ ^^ c-^j-" cr^J • -^j J^'s-* r^^^ 
(jJj . I j • "■-'"' Aj ^1 \\\\ S^lSj^ LaL^ji Sj^Lji11,I ciilj^JaJJI jjJuj i3 . iiL>JI 

j T* ji (_JjLii-VI (_^jIl:>J,l JjI^^Hj I "j t* (j^jjlj'iilj OJJ^N l-^'-^^l i_2^IL«j 
«Lojjaji (_y3 Liij^ iUjlSLJl^ (1>^ (^3 •'^^^ '-i^"-' lS'-'^' (<sJL«1I 5jj J . ,.^"tl Sj^l 
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l—L^e-Al—L^-l <^ J 1 ^ II ^j■^_Jl^_^l cU^^-La a:a-lj t_$JJi 4_canJ ^jIlj>ojl ^J i f^^-i-^ 

4ijLj 4jJVji jj-oLi^ (_y^ '■^^^^ lS'-'^' C.I. Lewis (j-uj^j iS^jjiII <_jLuij^V 

OJ-^ (j-* "^.J-*-* J^^>-^ ^ *=LjI ^_^1 jj_uJ^ <, t it> j , ^ ^^^"t-ll 1 f ft ( <•> ^ J ^. ^ t, I jLlslXIj 

j^j^jHIdj « 1929 _(<sJL«JI AUajj (ji«JI)) <ijL<i^ (j-^iJ^ KJ^^3 • -^- "^^ I Jj^ 
i_j_<fcJ_4_LI 3 1 j 1 1 (jlaj^j-jJI (j_a 1 <\ (t.j « 1932 _ 3_lJVj>LI (_yjL<t^lj_jJI 
jj ,^"tl ^^^ (j-uJjJ ^i>^^hi>^ Lt^ ^' ^^P MV^j' ij-*^ (*-' ^^N '-^ .^Vl 

(_^ (_, U II tiijtLjJI oUlj^lj 3_LijiiJI oLjijUILi LajljJj i-^^p- « 1946 _ 

. eu^_uill 
"i-jjIjVI L^jiejl (_j^l Sjj^I jj '^11 (j-a ^^jj>.| 3jjj-3 cJ^ ^J-'-' '-^■4-^3 

. Operationalism 3_ulj.jvVI /<sjj/Li i_ajjij f_^\ ^jj'^H cj-^J ijoIjlII <AjuAjs i_yjs 
P.W. Bridgman (jLt^jUj_i u-l^juuj (_yjLj3_uiII joJUJI 7clLj-aJi,l \JJt, i\ju3 
,5jtl.ll ,Uj;,>.ll ^Ijjj.;! d"l ,,.lj \ j^ 1946 aUJI (Jjjj SjjL>. (_yi^ Jj-oLsJI 

SjjJiill tttjjt-i)) J « 1927 _ 4ibjL>JI *u^_uill (jialo)) 4_uLo (siaJI iLituLil f^-J^J 
jajjfcLfliI tiaJjJ i_jjfcJLo L^l .<ljjlj.^^kU Lxisjj.^ '^'^?^ '— *t^*" " 1936 _ <ijJUJ_Lill 
icUajv^UI '"',*" .^-» ^j tLLla-t-U 1— ijLajJIj (_joUII tiiJtaJI CjUIj^u "^joUII 

i/c-J-AL^_a JJ-* <— ii-lj-« tJj-jL^ t_$L^ iciA^e-dJ t-lilj^l aj.j-uLi ^ oUII ^j t n Hi jJjlj 

(j-SLflj ^La i4_Ji_Ju_i JljjcJIj (_5-1JI vIjUIj.^VIj <ijj/LiS <i2jjJ3 jj* aj^jLo lS'j 

J^LSLlllj (_jJL1IIj (_yJoJi,l (_yjLojJI J ' ^" 1 1 jajjiLia jjl (jjjj|jj>.VI (<s-CJJ 

(ji jju I . --J . ■- ^ ii_^\js>-^\ J J 1.^ '. 1 1 cu^yz (jT^^ (j-^ "ijjjjiill 3jj u:tl ^^^ 
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(j-o (j-ii I ri II J '^ ■-' II '^!-!l Ji-^l L^JJ' ((<1jjI JijvVI lIi Lflj^jil! I » ^ J j ■-' " aJL2j 
j_^J)j_^ l_A^j_i_uLj g| j 1 t ri rll 4jj_lia_(Jl ^1 .^L^-ij «L_uJlJl^ d j i t n fll 3^. '^" *^.>-^ 
dilslj^l I j ■-i ' -^ J ' VI 3_aji». I j -1 j"a (^Slxj Vj ijj^jjtlll (_y3 ^Lc- 3j^-aj^ 

4 J I <ll j<ijjimi (_flj^jij (_5i^ (jLiJvjij^ 't''-^ IjiSLa .(_, oUII iJ:t--^Ll! «I-Ll«-o 

4UJLJL1S^\ J-UIJL^ ]t_a ^-ulj^^^l f_^'^\lui i I j iji'^'j I j • "I j°i '"'Ijl 1^ '' '^ "J.' 
Li^ ■ I j .^ aj ^ j^itlj -^^^ o'-*^'^i>:' O' J-^'>!'j •(.j-'*-!.' (_,lr SJIjJI 5 _. ^ U ^ 1 1 
(j_o V i4_JLiiuJ ai>.^La jjfc La ^ J ^ ■^ I I ^^1£LlI i'LjiLjS CjUIj^I jji SjJ^IaJI 
i_i_jjjiILll IJlj* (jl (j_« (*-'^J-'' (.3-^J •'^^L«^ CjUIj^I (j-a (Jj «Lljj^.j>o )«-J1^J 

(jt i_jj-j (jLiJv jj^ (jLa i/oLiJI 3 li I ii^iaj *Lii«JI 4-ajLJ-" . ..I La ^LJS (_yjlj^VI 

<il I <ll J-CJiJ I jiSijij (_yxi«JI jL^ljJI (_y3 J « ■^ 1 1 ' CjJLaj I 1'' J-^ ^tH'j^^' 
.4 joUII jttjjiLflllj (j^ljillj CjUjJillu p j •"■^'1 
i_a JL^v (j_« 3-j3l j'i/l g|_ilr lIxjIj La 3_ulj^VI CjJj^Ij i-Sjiajj jl jG^Lij 
jl jjj_lL2JI (j_a j ^ -»" II jjl£Lalj J ' ,^llj «^|jj|j <ljqUII <lSji>JI Aj^-ia 

i_jjil jua Sjjil^ nJ^jIbtA »l olr sLs-jia LuIji LjfcJLa 3_ulj^VI cljl^ lilj 

tfLjoVI i_yjs IjjLj) iQjJsjUx^ 3 li I ii^La L^jia /oLlII 3^1.1 1""! (_y3 3jjIj^LI ^SJ^' 

1 j". IV \j j_^j_«J,| L^j_4_ua_a (j-a 3 _i o U II 3j^_Ii_(JI Jj-^Jc-J (^JJI (_yjljVI 
j-jLifc (_yjLJ,VI ' aj ... I J A II \ 1 .^11 IJLji ^_y3 ^^tii'ij ijja Jjij 3^-v.jljU".VI 

cjIj_lJ, ^^^^-^1 1 J^ljII dju i^oJI (1933 . 1852) H. Vaihinger j.j^l^ 

(j-jjJI j_3c_ljL3 (J-ujJ . (_^,_ib Lj^ I /ojk^JI (j^ g|"ri i nl'lj (_yKjlj JjVI JljIjJI 
,<i_i_La_iLsJI ^ A , mIAII ij (jjjij 3 jj Ia •, 1 ^Gj i«Ll2j^VI j-lLjLjiVIj <_jjVIj 

jji^i 1^0 itjiu (_ylll '"'Ijj .^"11 (_gl jJiilia i/oJLlII 3.flji». i-SjjlJ (jJ LiJi i_jijj 
»_u3j . I JlSLa joJLlII (jl£ ((^ L<i£)) (Jitil ' aj , ^"jj ij<sJL«JI (j^ j-rt^-*-^' lt^ 
i4j^ Jl .^A'.VIj t^l^l JLukI (_yJ-«J fOji^JI ifictions aLajVI 3.icul£ jjjcJjLs 

LvS rt> . <:LLjJt-a ^^ tl <^"». t ' '-' ' ^"" 4_j-u&!^ CjuLiS Jjj t"i1 ^_7i^ aL^Hj^VI t ■ '^ '^1 

aLj^jVI i_£^iJe_i 4 J 1 I iij SJl-lAa aL^jI L^I Jloj i4joUII '""Jj I^'II JLufuJ 
<i_i_«_<kj iIjLJLo jaJjJI jajjiLia jjl (_yi^ dJiLaVI tcuojIj .3^jLi!l 3jj^IajjiVI 
(j-C J '^ ■-' ' " 4_jl ij_jSLII (_y3 jl J * '^11 (_y3 sljj-u (^jjIou^I (_yjkLLLa^Lll jjfc 
CjLJLl^ 3_L«i«JI 3_l1iVI (jl .x_<jiji LSLsT «LaLaI p-'.^jl (J-ajtll sLajfcjjj ijl^IjJI 
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(_j_2jjj 3_^j '-^ ■ ""^l AUij'iil jjajjtjj Lx-Lu iSj^lalLaj 4lSJ^ "JjoUtl aLaj^I 
uia (JjU(-i tjl (_5-i-«JJ (j-*'j-" (.3-*^' (S-a^JI fjJt i^j JjjiJiJi,! 4j^ t^ill . LijIj 
jj_a ^Jv^ ' J 1 ' "j" Ct-^^ '^ J J < ^ 1 1 t ^LjuI ijxS ((^ LiJ)) /oijtjl (^L^-« (3:J-^^>o 

.((1911 - ^ Li^ 3 li I II 1"'^)) (jljJjLj (j^j-j 

jj_ia_LlLj_u ^_$j_jJ.:>tjVl (J-lia-i ^j:jj i ii< |1 ^jj-S 11 tj-« ^_^i IlII ' -^ '^ xJl (_^J 

IjjLal (>JJ-1I (>u3jJI^I 3_ijj>Lill /<uil (j^ (S _ 1922) S. Toulmin q^^ 
<dU£.Li i4^j Ml" I II a ^l-sTer'l foi«Jl Siiiiil""! J-3J3 Lk^LLs-j Lfcjij^j 3_ub^l 
-' j ■^ II" i(( 1961 _ -' j ■^ 1 1 J Sj-Lo-ajJI (1958 _ (oiaJl 3 li I iil"'^)) 1^0 itij S^^jiSLll 
(_yjJl 3_l^1jJlj>J1 3iaj jJkJLj (_yAi«Jl Q^JLaJl <i , mij jjfcj .(( 1972 _ (_yJLuJVl 

<LLaJ^.j>Jl (jl (<sj2.jJl tjj.i (j-o ii^l^l «_o (J^LtlUl (_y3 oJlJo^j jjLjiJI "^L^-JJ 
(jy-^J J_j_(.u.j>tj ^^ I ^ «LjjJl.^ ^Ll,^ ^^—uiJJJ . jt^l^l jj-a (J-i-is'^l (3:^ ^J^-'-^ 
(_2jjj till jd . 3j2laJll 3_ULib^l tl'ii^-iitlj (^ JJIj («JL«JI jtJjLli JLjj-ill ijjIjVI 

S^LiIal (_p_4Jj i«Gl_LiLL>- Ldl*j j-uilLoj iS3^ J'tH iJ''^ ^^ «Lul j'^1 (jl 

(j^j j^l^l 3.4;>.lj^ (_y^ f'^' (_yJLcuJVl JijiJl jj-5 jjjj L^Ji 3jjb'i/l (_y^ La 

d A , ,.\t A I (_ijL;». 5j^ iJj_iLSj i(<sJL»Jl TtJJu 4j<i it 3 j^^jj^ ijoiaJl ^ '-^'> (Jli*- 

«l_j_oJ_«JI '"''jj I--' 'II (Jljij ' 3"'''Jv' .' J ""^"' o' 'I-jjIj^I * jI-^"' ' ""' .(_j^l-<i 3j^3 

oj-aaSI |_gj"i I II oj AJj£j^m (_y3 (jJ^J-i 3jjJiaj (JxJiJ liUj 1 1 JiA^ iJJjlS (jl Jju 
i4jj mill (_yjfc J .>.ai 3j^Jiu (jJLuk (jl jaLu (j^5=-ij I Jj^'' AxIU-i '^^■'-i^ 3jjL«J1 
(__>l3j_iLl CjJlj>- I oS (Jj_t3jj iJJjLo 3j^Jij (_y3 'iJ-il-' SLpJl (_!jG (— ajS L»iaj|j 
4j<iUll CjUjJilll Uj_ill^l lilj I Ij-iilLo jsijiJlj lILiu ii^l^l (jj^ fi^l •Sjj-Il 
dllslj^l (j-C J li I iTil I Jjl'' TtiLij-aJ (Jllljji JiJ.^:*-a (Jj iJl^l^il ^LujSJ i". i inl 
iSjjiil 4<jjl-i (_jj| SjJaJjl '"• "I i^" ' "I I Lijjiajj (Jliljjal ojui (JjijLta i<ijJUj(-o 
j_lJL111j aJl2Il11 (3^Ji1j (jl 3 Ij j . ,.ll jj^ ^ J I ^ I j i5t^l^l <l^^lj^ i_^ 4joUll 
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I j "'"^ (J ri J 1 I LoJl^j ^>i^ij J '^"al 4jjjaj 3_<u .U^'a Jj i3_i jK dJJjj 4^jL^ 

(_yj|j^Vlj (_^lj^l j_ujiilll ^^jJs^j 4jJ1jl3 ^h^I I", m UMil 4j£jj(Ji,l Sj_ujJ,l 
(_y^ L^_La A \l A" , ,.VI (j-SLol I -1 j "J i3_ulj'i/l CjLuLsjI LlxJl^ I -1 j " (3^J 

"i^jvjj (_5JJI (_yjaj^_ui!l itSl^lj joLlII (j^ (_5-«i-"ilj J-^V A La- i ntVI ^'^ j U',11 
^ ■^ • "la j^jt^ CjjIS siuj-uitl jjlj I . --J . ^ -^ 1Tj»JLSjJI (j-« 'Ji)-* J^'^-' ''-"^'^J 
^JtJ^l (jr^ ^W^l ^^-^ '^ l-<ub AsJjJI iJIiiJJ i(jJ;-ii«JI o>2J' J'>^ (<si«JI 
jJL2^ .(j1_!-jl-iV )<— « "'J J 3 *'jj ^ iJ.^^ ' o' ,*^ " " ' "^J iLdlx-i La J ' ^ a i J 
V jJai- (_5i^ w J '■■' ''-'^J ^-^'■^J iSJ3J^^ (j^jjl jal JaLJuJ (jl» liJb^lj (jj»£Lo 
Sjjj^ J j l><" a LaLuLA ^ ■-'" -» J joJLjlU <ijjuj_m]| Sjjj^l (jl J-Aj •'l-J (jL^ILtuj 
(ji (_yJI jl-<il cr^-^ 4J3I I rij I 4jjIj^VI (Jj-uj J-i^J . (((_f^IL>J,l (j-a S^jLs 

diUl^j^Vl ^_y^ jU 1 ljLLt_a t-ilLLA ^t IjLjfc ^_^-i-«-« i4_LL«_a cL:t_uJ ^_^1 (Jj-uD^lI 

JLi-Lj iJ^LJ i"i I riijl jjl^ I jLa , ^Lts AjjiLsJI jl2JJLj j-j^j Jj^ (»jl2j (oj 

4jj_iij;>J| |_2j|j^| ^Li^l (Jjiju (jl (_yl^ <ijjlj'i(l jljj^l Sj^iai- tcjIojj jjjj jjLfl 
jJ^Lu^ i 4j:>-^ jJSHj I i"»l ^j .U"ll (j^jj <1jjjiLji2|j 4"t jll a^LlII (j-u ^ ^j>i«tl 
4-ul Mi-»JI Jl£.lji!l (_yJI jJiJj La^ L0L4] _ >Llo _ (^J^oj ISLuISLlo (_yJI S.ub'^l 
J U '^ " tl 3JT J 1 '■ ■ t'^ _■ ' "-^ jl 4.^v^HI JjIjl^ «_<i3jJ Computation rules 
(_y3 . "i-ujijii^lj "ijiiLiLajJI A^iaJI iIj^ilLxj jj-* Lxjkljjji ji (_y3ljX.jjjAII 

JjjJI (_^ jl 4_l_'(_ l J I (_y^ tlj_<J/ (j-<_J_l LjsJ I [j-\_l d_4.iE_il3 3j'>-^' o' lA^*- 
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^Jnh'ln i"nii/)l tuLfjjjiLJj\ 

jj_a J-^^' J^3-^ 7^J'~^^ Jl^ . fiOAu-uis jl /cljul jJi:a_La /c^jaHJ ■ o ^ '^ ^LutHj-u Ji 1 
d-LflJajJ,! Ajjij^^il i>Ji2j (ji (j^ iSjLc uljj (j-o ^Lul j'iil Ji2jj djiuSLci <ijjiljj 

«LljJj-?eIIJ1 >Lt>- (j^s^ Lli^j^tla ' jj '•^" ^ij_a t^2>:jj tfi^ll ^jj-^1 LLa_i_ulj) ^_^ ^ Wll 

'"■^•■^"a 3jjI J^l La? , Lkjj_>_uj SjjJjiJI S^jjJ,! JJJJJJ (_yl^ J-^^ t_JL2JI I JLA 

|jjLja_o Lj-AJl^ (j-^ f*-' iSJl^ 'jJ-*^ JljJejIj (_j"i (~i 3j^J cLfljji^La (j^j pLJu 
£l ^ ^ U ' 1 1 cLljlx^^I ^I tin >LalSILa (J-<i^ j^^j^ jl Ajj_uj-a p^^^j-ili^j ^j^jLLa r'L^_L4-i 
uaL2_Lj <i_Lj|j^l ' . ' ''j" ' ""' O' '^-•-^J-!' 1-,^ I U" , ,.l .4.^;vl^l ' " 'J ' ' ^"' (_7J-!I 
aJl^ ^^^'jJ. 4^l>i-a 4jjbVl C^Jiiei^l L^j! ^ N '^a c1Jj"miU siLalJVI 
iIjIjLjjlII (j-u «LLaiaJJil "ijjLiis^l CjJ-laS ijjiaiLI <ixaj.«j<JI Cju^JaJLlI <ijijL^ 
il—L/L^lj ULc. ^V»j " A" j^^jjI iLliu^JaJjIj <iIii3-^La )«-jL^J (_yJJ ^ J i"i"i (jP-II 
(j\-xjlS1j fj^ Vj j_ifcljiiiJI (j^j JajjJLI d_Lalala iJtP"J '^'J-^' A>^?-* "IjjLlIIj 

Jl^j (2>J^ I'inll (JJ-2JI (j-« (^LJI J-Jj-!1 (_7^ /(uijoo /a^JLjX.! (3^JlJJ js-^SLij/L^JJ 

^ "" J ^" ' "I (_5-J->- (JIJl-iJ,IJ Ij^J-fl-b (jl IjjlSj (ol«JI cLfljjiiflJ LoLxJ lj>> j" ml 

4^jj<Jll j^j-^ (j^ , d ^ ^ U •, 1 1 cLijuia^l (^yji j<Jl»JI iULtuia (jl 3^L«JI Cjljjj-cajJI 
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f«^ (j itij (^hj^ '''' * ^^ OJ-^' (.3-^ fn 1 » II 4 li I ii^La jsJi^l JJ5J Jj^ U^J 

ojJl^ ^Li S-J-tilxji^ LsLal L^Lol Tdoj i^JJI /<si«JI 3n inl"'^ (_y^ ijij^t^jsJI 

l_5-ta_Lo (_jJI 4_j_<j_L«JI 3_3jj(Ji,l j^j-^ (jiilo (j-* ^iJ'^ <ii2j L^ J ^" ' j aIjLo 

. Jjiail aJl21IIj (_yxi«JI (-iJuSLII 

SI jui J^ (_yJI cjjI (_ylll (sJjiil <tliuiia cLu\£ i-ajSLa 



Sl^ 



v.^\ 






I 



u^ aLc J'C i~it\ j<sij(JI S-fljoiia cjjLj/ i—oj^ '-y'j 

J_jJlj>o (_j_ljlx-i i'LlaLlII S^jjiil J^J-i^ (JiaJLa jUol 
(_y^ L^jv Lso J I j" J ■> I jL^-iiAj L^ jjjj Li j_L4J lIi I Jj-J-a 
jJjjUII IjLjfc J Ml III «ljjji ijoIjlIu djajjil (»i-^l «lji 
j_yj| jl "iLulj ?" I iiVI (_yjj^jaIlJI (JiaHJI ■"'!_; l-^« " (_jJI 
4-ilS cJLa jjlj .d.ulj'iil 3^«ljJi,lj 4J3I iiijll j_uljLa 
j_jjjj 5_»J (j^L>JI lUK (_y^ i(_yj«ji^l Jj'^l 7-j-LaJI 

jji (J_S— «j 7t_i-uijj (j-ikij j- a- i <is ( _, 1 » 1 1 ( j 1 1 1 i n 

JjlS 4 li I lil*^ (_p-«-i Lj-A (j-a . Jjul Cjlj^LiJ i_x^j"i 1 11 J 

Jj.^.:; 5_L_S_i ( 1 994 _ 1 902) K.R. Popper j_ij_i 

(j^ L^JL^ cASILiI J^ raJjtJI 4 li I iil'^ Lli^l^La id 1 nLa- 
"ij>JL»Ji,lj (_,oUII lJiJuSjI (^ia-i-o (_yJI ^^J^jllll (Jiila 

(_yi I U -^ 1 I (J-<_LJlllj ll_jjJlSjj|j (_yjJ_JjalLll jLHi-^U 2 J . .'^ J II I .'^ J—IJ—I - 

t_!j^lj LiSlj Ji^at (_li^ . La Lojj _ <tLt^ J^ 4j5I>2I^VIj 

1 - 1 • ic-lf t • • - II If l.^^J-'J-*^i-^^yl---(?-«-^- 

J.'i_-'^ ' '^ " U lO ' ' ''j ' "J 'J 1 1^11 ^ 11 

2 ■Jjl--'"ll 

4 i J t (jJa-Lo (_, 1 < II (_i_<iaSjl (jlaj^ (J inl°i . JljuI 4jJL^VI (»>LiJI 5JSLA« - 
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i^ oU'1 aJl^HIJ JlJJL^ r^-^ ^U^ n j^ La jJL^ i/cljtjl t-j-l^ ^\ (—^Lxiaj 5JljJl>. 

, I 1 jj'^j"' 3_ulj^lj 5_Lalaill 5j<r>->^ 

(<sJL«_L! Sj-j-ftJ,! ^ J ^ u ' 1 1 4_i.c3L>JI (jl (_jJI Lij.jjiLi J-J5J 4jituia jJILtuj 

X_a ^ j ->- 1 J ill Sj «l" I riU 4lLlijl^ (_yjk l<ijljLj^ l_jJJlSj (jl£Lol (_yji (_yJJ^JJclLll 

'■'JJ '^" '' (jJ-'L^Wi ^Lia^'^l i-flLiiH^lj 3jl3.IjJi,Ij JLaJil ijjLs^lj j2ljJI 
(_fl_0 JJJJ (Jjl^ 1 > <1 1 r IJl^J .J 0" I riU aJi2I1JI i^Sj^\ (j-o^^iiS'^l i—il^^HaVlj 
JLclj^ U_5^ '—'■i^ ij»J-2iLI Sj «i" I riU "CLlLL^ jl-^'" (_yji jaiaJI ^ ■-' • "I" (jjSjJ 

ljjj>.l diljl j"->-l (_gl (_yC jGjjU V Llije-Li-a I «Ll«1»JI CjIjIjjlII q\ La L05J JJ-2j 

^jj:*_j La J J-^ i«La^l^l j) (^^.oj^tjjlj ^^J^ fi \ I ^l-^' ''^ /yJl «L>-L>- ^_^ 1 r t nl ^j^l^e-i^ 
■ J 0" I rill aJl2I1JIj ' ^ '''■•^ 1 1 (_jia-i-o (jyJj «L>-l->- (_y3 

Q^lt ' 'I M^ <d I ri ( nj^ «G_»!La jJjL^^k- L^-fl-i-o^ <djoU il ^LAjju,! ^j^l iJ_X) ' * *»'^ ' '■*' 

(J_l I I j" -» ' --■J L^Ju^ JJJlJV jI 4joUtl 3^JJl1,I J^J-ill <ilill (_5-i-»J "^ L^LO--v 

jl-^'" ^1 jUkj'^l ' .'J "^J" ' L^JL2j 4-uLiSj 4^jjtJil j.4-1 4iS.<iuXJ 1'-'^'' cr^-'^ 
3^jJI 3JL!Li 3 j -^ j " " 3_j_SJa_La 3.j>JL»ja (jj3 jl-^l (jT^ ' Jj 'I'l'tlj 't^'-''^^' 

3^jj(Ji, I J A j.«j(J I (_5i^ d^jjiJl I (j 1 j-yj ^SJ^ • 3J'^ AS-*^ "^J Cj Lj V 4SjjeILa 

.^ o"l t ril,1 J^Jl-SIIJI -^Jjjj^ '^'1 4lijtJ_liD /C-L4-X-13 ^Lu ^ ^j , ^ ^ 1 1 ^^^ t ^_^i^ «LuiLlI1 

ji ^j jj J ' ^ 1 1 eJJt <_!^Lj<I (_y3 (Jj iej^j^ (_y3 Sj^Jij jslaJI ^jjJij (jjSi ^Ls 
.(_, 1 < II •T' j ' 1 1 ' i_2jj(J La jJt 'U.fljSLII jl i_!^Lji2l .J 0" I nil aJi2IlII "^Lj-a-O 
U-it !(_, 1 T 11 g- (j > U Sj^Jaj (^^ /<sl«JI 4.fljaii3 jl ^aUI 4j^iaj tJjSj /oJ (j-oj 

.(_yxi«JI (-iiSLII jt^'" L4JIJ 
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l^'^ Jjul jLal (_yJI (sJjJI arniil"'^ «^J (_yk: SjjLs Sjjlj jjjj 3.iuiia tTjjf 

. 4_uiIL>ijl cLuJ^_uJl cQjvjJ^l i tj_uljj JJ-* L-^Lx-i jj.j>o (J-^JLJ t<dj 1 1 fi (llj ^cHjijSJI 

3-ilJ Jiicl (_y3 (_yAi«JI (—flJiiSLlI (3^^ 3.SjSj 3^Lu^ (^"'^ o' J-iJ:" pLisj-^Ls 

(ts_L«JI Jj_iiil j_<k J-J5J ijj^ ol" • "-^^^ ?-:!^ JtJ^*^ '3jj u:1I sU^'jAII »1 olr 
JL^ La^ . «(_, 1 < II ^ j'l I (2>^ Jlj I rill 7-J-I3 lT^-:*- o'-'^W "^t!^! J^ '''iJ lS'-'^' 
5J3I III jt (<si«JI (jl» H. Bondi (_gjUjj (jl_aj_Ljk j-jj-u (J;j_lL>oVI I'lliill (oJLc 
1 Ju^ . *'^_5:> «UL^ Lx-^ J^' I M Ml «L;e.^_La jj_u_l1j -^ "»■/;' ^ ^j-« ^H^' 1 m mi [J-oj-I 
jljj^^ ^p_uj j_ij_a (JJLjv (JLiLol iJ-JJ-i SjjLv (_5-l^ Ijl ,^^ «l_<ii^ i_a^LJtJ 

5rtMilii; jLijjjjiVI Sjjjjil (_yl^ Ij jiSl J. Eccles 3 1 1 ii'CI 05^ Jt!-^J P- Medawar 

Ij^JlUjJ IjIj_2j (ji tjl I Mill ^LlLli! /«^ (j"l T J I r-l I Cxjl^J ■(_, <ll<ll ^ (j i 1 1 J-J^J 

(_i^j (^ j-II j 1 1 iiSl 03^ J^^'-) fi-i^ O*'^^''-' •(«ij>JI 'La.uA^ i_^ J-)^ CjuLlS 

^^1 -»"mI i^oUII -^ j 'tl (_y^ jjjj 4jjJaj (Jiiju (Jjiiflj joJLlII (j-<k J 3." ""'^J ct-*^' 
(_y^j . Sj_<jJLo SJljJl^ ij^^ 4jJL»jij J;''" ' "JJ I j 1 ■^'' I " I j"t <ijjj;tA S^^^ls ijji 

lixj-a- i(( 1977 _ L^-cLojj (jjiiiill)) (-jLjS jjjj 4£jLJuxj j 1 1 nSl ttj^' ^'-4-'^' 

f_^^^j^ jju^lxl JljS Lj (Jj^ia (2>^ '^J'J.' J'' ■^"^Ij 5jmj(J.itJI dJSwiia jjLbtjj 
aL«JI i>Lj>oVI j-JJ-J i_H-«-' il • (j^' "j^rH o' (3 """ "" "J J^-i:" ^ •^ ' "^^ (j^ l5j^ 
JliiJilj L&j^:»^ (^^ sU^jjill (jl i-ij;J^»- (j-a (j^ mhII (jj-^l (jy^ (oiaJI <ijLjiiiiI 
(_yjLj3_uill (jjjLji^I I j-&(_,lr j . I j'^' "l'^"' jjl JJjJ ct-'J' 4jxi»JI 5^j toll f_j\r^\ 

LuSLI . *Lxi«JI (J^ljLA lift (_ya (J^'^J l-^ (.3-*^l r-j 'ill J-J3J 3 li 1 nl"'^ c^l^ 

L^SJlLal (jy^i «U_u_o^lJ 1 JL>. Sj^IilLa ^1 ^ .^" . ,. ^ 5jj_u3 ajJb^:>' ^_^ 4_j| ^jSu-u 
i^^j^SJl\ (j-« 'Ji)-*:'^ ■ '^4^ 5j-LajjjJlj "ijialj j-a jt:>.LLll (J-aljIlll Lojji^ (jLtujVI 
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sLjjjjl J ^ A . ..la ^ <il<tl jt^jjiil J-15-I 4 li I ril*^ jjl ^ I . ^ -- 1 I J . Aj I , >. -- 1 1 J SLpJI 
i_^j.jlX\ liaLiii-cJI J J . .. .-'"' (_y^ (_yjv^^^l (_gj^IajJI J J tA •, 1 1 I jtji Sjjl^ (_,lr 

j-it S^JJlil 4j^Jiu l_2jLjfc (jl (ji^l (_j^i^»- ^^J Ll>-^Jo" I ritVl J>L>ol (_y3 

HJLjijVI 3^jjLAj (jl^jjsJI 3^jjLA (j-u i_a^ii>-Vlj MjLcujJI 'La-jl (2>^ tiiJa-JI 

cjL^jj-jHJ Ijl>- (_gjLC sLxj (Jj njljjajfc jf J3^t>- ijJLui (_)-uj-I 'LJi lO-" •— ^j-^j 

USjjI i"ix>.jJ_j;ijJI (JliljjJaJJLlj Ljjv^^^Lill oLsol u^ 4jljj<Ij 4_LLj.2lLtu^ 3^^' 
"^jlj?" I II a (3'-^' (jjJ! t*-^' "ijajjila ^Jj i(J^:>o dJaij jjjj (jl£ ' ^j^ 3jl JjJI JlIo 

ij^VI i^lj-llj l51>^ T-jj-fl-o Jt-all:*^ 5jjj-3 (_y3 LuL^J 'J^^ '(*t!^'j tliLJVI 

JLS1.VI oj^ 'j^y^l i^ljJIj J ji^iVl J^l j^ . J^LUI (> iTjVjU^ J£LI 

i Lj^l^^j_o ^1 <dj t riSjU,! ^_A 3 ' "'^ 'I O^' ^i^-*-" i J.:*-^! (3 ' 'I ^'ij ^IS 11 ^^^ t"ill 
'*■ ^ ->" . ..I (jlj 7c_jjLlII (J-LiJLaj Jt^l^l (J-Lilaj (oiaJl 3'-->'l i—SLtA IjUk (j^ 

7-j"intil *_<jIl:>J, 1 » ^^ t iLlS ^j ..^ , >> rt jj^ I Juk . LiIxSLa I Jl2j t-lil jJu <! j t nSj U,l 

lAJ^ (jjj<i Mill jjLjoVI jj Jl>- j-JJJ < I li »"t '-i^;;^'- • (j:^ 13^ (jr^ « ' 945 _ ^ "j ■ ^ -- j 
(jjJa^Lsl J-J^ Loj (J-J nJj-Ls^^-Slj j_Li_tjji fj^ls- 3jl-a-j^llj 3j I M^jLlI Jj^ 

ijj^ o' (j-* (*^j-" cj-^J • 'I J ' 'I'CjLiiJ «i:»-j Jl2j i^j^ I (_yJI 3jL4i!l (_y3 J ir^jl 
(3^13 i^jJI t-iLjSLII I JLA (j^ 'Oj <j Ml jl->- suLs i/nlr L-Sj I II Ij"*^ I Lijl JJ LjiLjiI 
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tjj -1 ■ ^ I I al 1 ,^ ^ ^^i (_gjj| i^_jILoSj I rill jL>oVI jLl^JI Jijja-^J .CjUJJI 
(-JljI ij^ t II "V ^_^ 1992 aLjuI 4_u_uJ)jJ1 cQxi.:*-^ dijJLco tdT-^ILil,! *_4ll:>J,l)) 

. gL:> I II t 

vJ^'^'-' J.'J.' o'^ "^ Lijtlo 05^ ■^'^ lS'-'^' " 1957 _ 4_j^L<iIL>-VI (»5i-«Jl jt_ALlo 

lAjiill f_jls Jij-a (JjJ-C i>L>ol <ijl . jl I iiU I J^ 3-i^^ (jr^ 3_i^L«Il;>-VI j^^itJI 
Jijjj-ukj (jjilajla l^>_uij ijQiJLI <iill i ,_ n i"i jLa (2>^ AM;!^' S^^SLs J-Lo (_ajjjix 
i^«_Aj-j_cj Llo^S Ci I ii'v.^tj jJj?E_ufcj 4_u_ujJj^Sj 4jjj_u^j jS_ij3j iQ^ls^i^lj 
(jSj .CjJL>o (jl L«IL>- JjV <ijjJEJju (J;vlj_o jl <J1iLcL2jI jI JoLx-iI (j^ IjJjjso 
(j^j*. 5j_uJI (Jji«JI i_JJ J joJiuLa (Jlcis Ji^ '-'^ i>j2^ IjJij iCjI jdu jj^i^jLa 

S^^jjJI jji 4_j^L<iIL>-VI (JSl MiU (JjLuJ (_, oUII <_j^Lj/3l (jl (jj '^"*J p jl*"^ 
/J-^Juki! j^Jiil ^'^1 (j^ (Jjj I nil jji _ JJJJ iJ-5^ '-^^ - (J-^jl-^ • '^^'ijl^' 
« 3_LitJj LlI I S^jJjl (O-fl^)) i—lLj^ (ji (_,lr . S-Lie-JjLlII 3x.j_iil jl (_yieJjLlII 
i«LiJeJjLl!l 4£.j_Lll ?^-^^>- i_p '_;'■''"' (_5i^ ij-**:? iJ:' ''^■i ' " 'J'-^W I""!-"! cr^^'^ 
. ■ (j ' 4_uDjL»_a Al (_j oU ll «L>-^Il1Ij «LLt_j_LLlJ I 4^^^_ul (j_a SLflUjaLA LlulSI *ljj_u 
«_4ll;>m ^ ^. ..la j^l <L5c.^jjaj j«JL>JI sLfljjiia jj^^LoJI (Jj^JaJI (jjjiiC i_^J 
JJjdLa n—Sljiaal (_j^ljILa i_^j^ tfLsolS jjjj Jji^ iLLjiis («u-uj.Iu i^-mlj i ntlj 

"Ajioiia iJiiL^^jjj . " » I ^ I u : 1 j__^^L>-'^lj «VjJI jjjlJu i jLual (j i "" a t-^-il^^sJI 
(jj^ Mutl (jj-^l d-fljoAa cjIjLu /<uil (j^ 'J^J'ij i3jjL2iJI <ijj^ii»JLi (<s-<-ujj i(<Jl«JI 

Tcx^La (JjSLIjJ (_y3 jojiLj tixjjtj . ^"1 -1 .-^ I I j^a lijjj 3jl^ 4jii i nl*^ iJliVLa^j 
• ijrjj I'inll Li>^' ij-* ct-''-'^' cJu^aJLlI (_y^ (_yjjJL!l ^^SLiill 

(_yi 3< I iilj 3jl3j jsJjlII SjLjiia (Jjjlsj L^I j-j^j 3 li i iir*^ (_y^ La ^s-al Jl.^jj 
(jl j-j^j (jja-'ii iilj iitjjijl L^Lal L^Lol Ct--^ia iaJl2jJIj lJiJuSLII (Jialo oLsol 

.<ijjLl3lj 3j^_lL>oVu CjJiJtlll joJLjiJI (_y3 I . ^ J . ^ .^ joIjlII d .A . ..\t "a j<uii 03^ 

ijLiijjVlj pjjjdl (j^ I j . ...-" 4^jjJu <iILi^l «JL<iJj V tiixx>- 1 Ljij^ (_y3 u^^^ 

CjLj_uIj jjj ^^_S^^ (j_u_u_uG (_^1 ^^_L<Cul /C-lLijJI J-^JJ J ' J3^ J^-^i (_J* ' " 
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i^j, oIt!! r- j '^^ 3^^-*^ J-U:" (^'-^l-* J>^ ^3 • 1982 aL«JI I . ntj^ (_y3 4j^^jJI 

jLfljj cjlj.^v'al jj J I II (_gJLll Jlj^> Mill (jjjLJI I J 4 J I iiSjUll (<i^L^ i4jjLjijI 
iLijijji (_y^ 3_2JJ(Ji,l 3_iJjJiJuJI 4jiIaJ^U jm cdJi J .^ .",,,. I J i>Ljlj 5j_u^ 

(J J l-»ij (_7i^ L^LAju ^j^Uitl £Lllju3^Ij 4-LLLLserJI cLL-uLiil ^j^j-^iuJI jJjtJI 

. L2jj_i^llJiI |_j5tjji (JjLsoj n_gjLoj_ijJI Li*L^ 'i ^,„lAtl jj^ pj-"^ (<si«JI tiiljLa^ 

^ j '°| ij<s_LjlII (J^I (j-o L2j^_i3 LLii I (2>c Jt^l JlJ J-<fcJ I JUjtij I JLiac^ J-i^J U'^ 

3 jj'^-^<l 3_L<Jj(J| ^jlaj^iill ^L^jJI (3^^l 

Jj^j i(_,.«Jj<JI aJl^iII 3jLuiia i/oJjiil <iiiuiia jLLI «Gl \jjt, J^ ^ l-y-^iJ 

LljIj-o L;vj_<jia LlulS (_ylll I aj . ,.L^II 5Ll>. (_yl^ *>^ (.3-^ ^J C^J-'^ O' 

SjjLijixJ Sj.jji'i/ 1 1 902 aLjlII ^jJjj 28 (_y3 i l-ii^ (j^ j^^ -'-^j-^-'j Jj^ '^J 
itfl^i-i I ji^j oljjj^jJI 3-»-jJ (_,lf (Jj^La. t-j'^l . Laj I II Ij"*^ '-r'^^?-'^ d^ 3 ^ J I -^ 

(_y3 5Jl>-Ij Sjjjo- _ J-J5J ijj^ dh""^' H>^^'^ '-*^ - "-^-^ "^ '-'^1 Lt-*^^ '''-'i-'^J 

cjI^^I vjiiulj cLuLtuiill i_jIiSLII cjL^Ij (_jjjSL!I «^IjJ,Li 4JiI<SLo j-^^ ''-'j-'^ 
^ J ^ J • "J " 4-iriS.<ij ^ u"s ^ Ltjjjij LiuiS "J MM < 1,1 ij.xj>- »l i III iiu t^_^LcujVI 

dJLi I j—iiS JJL»J jjjjj ,j J3"'.;.'J <-li J Li-uJj-o J (jJLjLij T-u (JLi^i (_J^:>o 
^j_a <:L:> 1 n )^ t j j M IL>iJ * iLlSJ j -"-^ »_jL^I Qj-oJl ^ * ''^ ^j-* ^La- 1 n t i-jLLl^vj 

. j-uVI <aj i'ilj"°' tiajl^ (Jj^LxjV t-iLjSLI J Mir (j-olilll (jj-^' 3< jU 

(JjlS (_yjj^l jLilal 3^^ju JlJLoj i4_Lil «l1Ajj (_5i^ '^,L>^ <— I'^l (jlS Ji^j 
j^j_3 4 Mi'^Lbj i<ijSLuji^lSjl d-uLjiiiill i_£1SJ| SsI^^ ct^ "j-^^'^ j>jJljJ 'J-i>^ 

.3 Mi'^m • '^\\~...A «L«^ (_yji 

(j;j_uij 5j-<-ui (_yJI (_yAlij (_y4a ijjjj (j?-^ '' ^j'" ' (j^J (j?-^ ''-«' ij^ l-*' 
^ ' u I J -^ <i_LjJLc, (jlJu L^LSjiiij (_yji ijulS . 4_Lajjj<jJ, I <ijji5J,l L^Loj i_^ 

. jJLljJI f_j \r Cjlj_&La CjLsjLc _ ^ ^j • "J 1 1 3-:i-*^J (jL>J'i/l S-x-i-oLc _ LLuS 

Ijjj (_j.Sjjj/ji,l CjjjiJ jiSj .Q^^pja^ Q^jLc 4j^ijJI LijLLiij ^^J.S^\ L^Hi-i 
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'"'," J .^A" ^^^ uj.ixjj .ej^iAm i_aLijlj ^"j'^-» •"■ J^'--* (_y^ Jl^Lj) Lxjo 

i—i-iJLlj (»i-£j 4jLj.>- j<s_L>- j^^ (jl JjLj VI 7"jijJI J-J5J p 1 1 iij (oJj .Sj^SjUI 

, J aj.ji^ JJ-* (j^ * r ri"il 1 ^_^ 3-*^ J ^^'^^ ' "J '^ «ULLi^ 
ji J j"" . jL^VIj (J^L»-^U SLcJua i_aj I riljnil Sjji II (_y^ La (J^ (jf ^^:>Jlj 
"• ' ^ , ,.tlj ^l_aj.j>ij|j jjjj^jjl ^^Lka^ jt_a ' ^Ul*"t1 jjj^ i«_i^j ^_^L(aijl jj-ojv 
(_, J iio (jLjl — <i_i-Lkl t-Jj.^*- ^Ljc-uj _ 5j_iiiJI LLuS *Ll>-I (_y^ Sj I'riio ijjjl^j 

3_jjj_i iSjL>.|j 3j_a L^jJI i—ijkj (JLilal "ixisjij (_y^ Sj-liL^ <lLlLaJ _ j>j_<i^ (j-« 
aI SSjL>-2l LglLal iiriil 4^j|jJI i^J^ V J-<fcJ 'J^j^ (J-iiiJI ' .la J U.^'1 I 33"^J 

Sl ,>vj ,^ I i_aS SLuiLI 
JLiila'al (Jji-I (j^ (_ycL<Cl>-VI (J-ftJiil 'Lui (2^ '^Jj 3->^' (1>^ I / i"i Lx-Lj^vj 

(1920 _ 1919) Ujljjl ^yVI aJlUJI t_!j^l cju:^^ Uj .j^LuVlj ^di^ll 
' 1 j"'N ' "j" (j-« (<^j-!' lt^ - "^^^3 JL)-'-* ^j^ i<tlituia (_y3 jojj/Lv aL«JI I juij 

Ljr J Ml i>J-JI 7r J 1^1 Jl^ . I 1 J^^** Lli^ (JS i"ij 2 (_7^J i4jjuiJb (J-SILcuJ (_^ _ 

(_y^ ^^j Mi'i ml |_5 JJI (_yJm (<sJ=_iiilJI (_y^ <ijljji.J^ J^ Jl^^ iijyluAl jjU- 
dJ^^ ijjja^ t_gj'C I iir (__,ii Ml" I III (<uJi^ ct-'^ Lr^ J-^^ r'^'3 'Mj-^' t-iLS^I 
^ "'I . .. A : tl 5jLj.c. (_yi J-^l J-i-V J '1'' • ''.'^ Ct^'-'t' S-"^^ '— 'rh' LJ-'l 5-J^LLaJI 
"^ J I U (—^jG ji (j-ojjJiIlS (_jj^i Jl r I f_^ 5j_Ljfcj jj^Ljj 'j-I-il -ij-^i 
ij_jjj '^ J '^ "^ '"' (j5-^ 'jt!-" ^' J'^?-'^' \jJt ... jL>o jLg.1 I II oS J I i(j^jSLj^^l 
4J1 JlSjj L^jI J "'^ J-iW U'^ 0^^~ I .^j i'' Ij I ii'sr (JjlS .ij cLtuiij (_j.3 iiJ_p o^J 
d-J LjjJLv I I " I -a- J 1 .0 La . IjljI ^ „' ^J <— iljj^ (.3-^ 4Jl_j '^(_5-<i (Jj I— Sjju 

j_ijj (j-^ («-I •^-i>iJ-P' 4_fl_iji_LiII p j^ (_5-A (—flSj^ (J^ (_y^ 3_LalSLII LLaiJI 
d-tjJil . d_»_i^ljJLa LjLjJ (_^ J-Jj-JJ ^ijls (JSLj (jlS I lj.Ai- fj iiri-rej jl (ji»- Jj 
^^_;' "jl I Cj^Lia. f_j\c ^^J^\ (_yjiiiJI jjl L^i^ (_,It-"iII » U~ ,,.j pl^'^l SjLp-^l 

. Lfl^lj > 0" I iij (jl£ MJV ^ '^j"^j ^^IjClil CxjlSj I "ijjjjLiJjji] I 

jjjj aLxHaI (jli i(_j.HjjjijJ,lj iaLljVI (J^i (j-a (_j.cLil>-VI (J-4J1JI I— S^iicj 
d~^,^lj ^ (Jul ^ '^ "i .Sjji I inll 4-u-ulj I nil ."»! A . ,.IAII jji cQcLJj (_j.3 tiJuJI 

...3_l13Ij.^jjs-!JlJI S-i^IjImiVI (_yJI 3.jjiL<jjtj (_AaJl 4_cSLI 1 1 j i n^jLa j^mJ 4j^ 
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5_iJIj_i_lJ i3Jjlj(_o 3_lJIj_jjJ :4jo . n't jjl (^SLaj La <j^1j SjL^jJI (_y^ jt_u^lj 

tcjjLj : Cj I j_u3 L>J, I (—iJliJtA J .>.^ I I 9 I 8 aL«JI UjjS ^jlaLjcj J-J5J (3^=^l 

d-i^LjjJIj 4j^JiilII «u^_LiJI Cj I j-cis LitA (.3-^ "J J ' '^ ^ J , ^ a J iljUk iij_^ La 
.(((Jjaj djiSlj)) Cj I jjIo L>J, I cdJj ^^J^ tjl^ Jl ..."ilbtaJI 

^j , ^ -» 1 1 (j-A^Lc. ^ ' ^ " I "" i3jlaL>JLj Lxiimo LJLI3 JljS 1922 aL»JI (_y^_5 

ijLa-L^ 'J I 1'' (jLjl L^jJ^ J '^^ i3_uljCLiVI (jjjjljj,! (_y3 (J.«J(1I SjL^-l (_jlr 
SjL^jIi (jyl^ J '^^ (j7^^ i«GLj/ljJ (—ajQijil <l»-jJe3 JJtJJ •'LjJ^ -' _; I--' « 1 1 I j _■ ^ 

. 1928 aLlII LLuS 3j(^Lv ^ .ai^Milnll (_^ isljjU^jJI 

JJJJ (Jjl^ (jl 4Jii>-^Lo (_j.ajJJ .liJI jjl 1 I ri «1 ill (_y3 IjJ I rij I'rj r"l IjLA (3^ f'-'j 
1 Ju^ J^-'-^ "T '^ *^J ' riSjlXlj iTtJjLill AjUjt-a jl t ri<l ^ (*^j (J^ «L_ul^^_tuJ t 1 J L>- 

(_y^ Jl-Sj . jL«_l1I (_>=ji (_yJI jij (j J 11 t^Ljl S_i_*:i^ (_yji LaVj! ,3£L! i^aiijJI 

(jlj 'J J U" . .. ^ J-^ ''-i-^J-*-''j Sj^-i-aJjiJI (_JjLcjJI (_p (jl» ".'ijjl jJI <ijj_uji 

S-u^o^o-iiJI ,__>ii3jj (_g jjl (JjvjJI I juij . .r I <ll"\ ^ ^ ^ r," , ,." V ^j'j^j '^11 

IjlJ>Lj33tH (jT^l -t^lj 'lSjLcJI j>iJ' S-*^-^ ' '^-57 aUJI LuiAJJI (j^ 5>=t4!l 
^ J a"r ,nlj IjiUol ^1 Jiul 1946 jaIjiJI ^j . 1945 ^aIjJI ,_^ L^Ia^U. 

(_y^ A^UI jjjkLLoj (Jiajjiil liujj/l (J-<i^ jl i<ijL3j (_j^i^»- O'^ C3-^'j-^ lS'^^^^I 
t_til (_yk: Jir^->- Jl3 (jl^j . 1969 aUJI JlC:L21II (jjj, iJj (jl (_yJI (jjjj 3j(^U- 
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lixj-ilj-jJI \j ' \ -»«jl d-SLLo (j^ ^j-LM "ijjj jl "i^j (_5-l^j 1 1965 aL«JI ((^^jjj/)) 

(j-o 3-J^.jJt^ oljjUSj ijJXi^L ijij±AS>- i_^i^ ^JJU^s>■ I li a I 1982 aL«JI (_y3 <1jjL1JI 
iIjLjlaLv (j^ j^'>?^' (j-* wH-"J ' ''J^J I I ri«i illj LuLLaj^j ISj^l iIjljLaL*- 
Tcjjbil (_ySjj^3l ' ^ -»" 1 1 ijji joJjlLI Sj-uiliil S^Jiitil 4_LjjijJI <ijJI JijJi,lj i VJJj' 
.Sj^jtiill «Ll«1jlIIj 4jj5JJlS3l i-jj^Lill ijfA jJ^ fj^l^L J .^^ (Jitiuj ^*JJ 

(.3-^ j-^sol (jl Jlj(_i 1 1994 aL«JI J I <i~ 1 1 " (j-o J Mif «_iLtu]l (_y3 j-J>J iJ^JJ 

.joJj-SijJ ^JL2j (j-« ^ ^->" • "J La (Juj i4jljjiIj d-LaJtZi i " » I j U -^ joJjJI d-iujAa 
(JjLa . Jl^^jJIj j_i.<uJI SJljJlJu 4jI Jijj "ijj^Ja J^" ml j-J^J (jl Li*- CxS^UIj 

Loik der Forschung «(_, o U tl tlL^tjJI J U:^« jjIjJI «LiLj^ L^^jilj i4JLi^l 
SKmiU ,_>^jj-^I SjiJL (_y^ ^j . 1 933 ^Ixil AjJUVI SiiJLi LluS (_^ jjL-^l 

4jJ_lL>oVI <ij(i!l SjLujiJ jLiijjl (oSLajJ .(2>J^-"ii*JI OJ-^' CT^ (<s1«JI ^li . nH jLml 

ji;^! ol>i^ i-:^^^ ' 1959 (2.UJI 4j}-lL>>^)?I ajLill (^1 ^j2 (jl jjtj VI j-L..<L!l 

(jLjj-i (j\-i J J. i '"" j'j-^ Ct-^J •«(_, oUII lJiASjI j I-^ ' " " jji 3JVjj 3"al ,^^ 
(jjfcL>ij t^lj ft 11 ^_y^ j-uJiUJl 1 JLA t (_u_u j2>^ (_7^^'-* (j^Ljajj tj^^ uJ^J ct-^'-* 

TCjUajl JLtJ L<4J^J . 1 J 1 -V I _. J I rill ijS~^ (clS I LiLpjl ejJLJ (<sJj (JIJjjJI JJJJ 

jtilajjjji LiS _ (j-J III I 1 j"A.,.M"a (_y3j («1«JI "iAjjiia jLxjtA (_y3 j_uSJ| jjjj j_uG 

(-c-t-LoJI ^ ^[2^\ 4Jll]| ix>.^j.,lcujVI cjLuIjjJI ijix^ljlj .^LUI J.^^W 

{u''''^ ill)) jj-« '^^^^^l-'J-iJ *^^i^>^^ ^?-'^' ((lJlJuSJI)) ^1 ^_Aj i^j-j-iilljl ' ^ ^ I J J '-^ U 
(_yj| iS-uJjlII 3^jjiJi,l j^j-fi (jla-La (j^ JLSHJVI jj I jj (jl (_,lr jJl^VI (jj£Lj£ 

. > o"l t ri III ^JL^UJI i^J^JLA 

I J ' 1-^ " I ^-»l-^ «(_, oUII i_ijSiSjl j t^ ' " " 4jJ_lL>oVI sLcjs-jIlIu jjjj (jjsJij 
4jL2J ^ l,^-» ^ L^JLa <JliljLa-~ii ria ^ "^ ■ <Li^ clu^l « Lsl^ QjJ '""'" ^J^» o'j-'-'^' 

"^joUII <ij.<Ci:>JLj (jLxjVI (j-^ (JjJiaJLi ^ « ' ^ J (_jSJ jjjj cjVjljtAj lyCuhujLi 
2uJj 151j>oI (_yJI jjjj t_uii (>i^ ' 1950 aUJI tLaill I jui ii>^ •'^^^p chJ' 

•<J " "■!> (*t!-'j lSJ^'-^ Cr^ Aj^J'-* 'L«-«Ljaj Sj-L^La^ ^ ^Ij (_^ LiLalj S^jJ 
^_^1 ^i^j3j 1 1 JLA Ll«^ Ct-^ Ct"^ 3^ ('^ oU II lJluoiSJI (^^JsaJLa)) CjL«_lL3 LlJljLa 
<ij«lll (^1 jJJjJ l£>*" ' 't*-'^ ''-Vj' '--'-*^^ '-^^ ■ '^hLH'-" '-6^ '^ ^j ■"■■'- > J I II 

.4^jjJI 
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(^^ 4J)lj_il3La_oj 4jL<j<IjJj iOLaji (j-> i I rill jIJla (.3-^ cJljJJ i4j^_lL>oVLi 
'"'1^'' (_ylll i4jLl>- i_^ £Ui:>J jj>- 1 (_yl>- S^ljHo 4j^Lliu Sjjj-^aj (olaJI ^ ■-' • "I" 
(<s.ja.j>JI i_^ (jlj—uSLII ouuS I j '^« ' (_).«.>• . ^T-jls VI Oj-i-uLi (2>:j^ I'inll (JJ-2JI 

« 1963 _ SluJjlII Sijjill j^ -.oljLjJilllj ^jj^ljlaVI ^_yujjj>^\» 3.<ij2JIj 

d A . ,.\4 .Atl I U ^ ^ ^j-*^_5:> (J-*^_i •*' 1972 _ ^jTjJ uj'-'^ ".^Li^^jId^I «L^^^jjlI1))J 
(Jj iilj^ijjjijj '"'ljjl-->"l p j"! ^ . ..la ^^jjCu jI ^j^SLs (Jj»-Ij^ (jj^j-flj (1):?'-*^' 
sCLjLj ^ J .a ... I .a II a "I ^ "^j'j <ijLaiLala i".m _ ^ilLo (Jj-oj (j iKc uJ^ - 3-A 
«(_, <iUII (—flJuSLII (jialo)) (Jiaj (jl (_yl^ I J-A Jx.Lj< . SjjLc j_i^ <l2jjJaj djjejj/lj 

1983 J 1982 (>_oL«JI ^^ 'U>^ ' ^ , ^ '. jjj «b| ^_^i3. i-Alo-uiia J^j^s Lub 

".T-jJLflJ,! (jj^l)) J ((jslaJl i_ajL&j "IjjLal^l)) ijJt j-J^jJ (JL4X.I Sj^Ij lIijJj^ 
l^j^jj>- ,((*uj_LaJl ^_^ ^a-Lkuul ^1 ^ ... t V Ij /cli-jljSjl <Uj_kaj»j <( gLL< C L>-^iJ «L::e.>- 

LbcJ)) LoJb <LijIJL VI ^JlUIj (julliS L^Juu jJl^-^ i(((_, oUII i—o-JuSjI j t^ ' " " i_^i^ 

(jLj_iiaj « 1994 _ J^Lii J^i^ Lkj-jjiL SLpJIaj « 1992 _ Jji^al ^Lc: ,j^ 

.3_ujj(JI (_yJI Ltiajlj SjJ-lLsoVI (_yJI jajj-^p^ I o it^l$ i3^Lc 4_Licul£ CjVL2^ 

c-Laj jjtj « 1 994 _ jLLVI ^jjt — j« t_jl:;^ 'lirp-j Jrh^ 'i-l jJ^^-^ l-« >»-1i o^J 

(_ylll .4jI Jl:>JI Jljlj La lIiIjLu <1^;vIj^ ^_^ Sj^jjjjjl <ijj^Li«JI (2>CJ (oij(Jl (j^ 

jj>-l LxiaJi (jl^ J J t.^ ' 1 1 IJl^j <iJLj i—Sl^^H^VI (j-a jJui Vj ^ 11.^ « 1 1 (j^j^jjjllll 
LiJ LiiljJ •'*Tji>*-'' 5jLUa:>Ju i—iLtcVl (_jjj^jji <1JI .j»Uaj«JI (j"^! <n" i nVI 

(Jj^ 5j_a (_flj| ^^SLflj (JLilal SJjJxJ "iJ^Jiu (_y3 ^^jj*-'^! . " ' I j I . >^ -- 1 1 j .jjLtujVI 

. 1 J^LSHijiVlj 4j^.j>JI (j-« j'^ l5 ' -" j''! I-^''! 

Ij M^ guess J < " . .ij jJ^ C^ tCjl )j VilLi iJLp-l (*^>ij Conjectures 5 j.^l^p^VI ^^^Jlj*JI (*) 
.^^j^l conjecture ^ '. ■ .^ (j_^ j n i ^_j .^.l^p^VI ^jjjJu>JI jjf JlSIjuj . (t^^Ajxicj) jJjLiXLi I4J Ji-allstj^ 
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(_yjj/Lj/'!^l «^l jJI (jl^ (((_,.4i«JI lJiASLII jiaia)) <_jLj^ (jl LlAaJj V (j^'j 
(j-a .(_jj(jl3jJI 7-jJaJI tLLai-lj CjIj^ojv (2>c ' ^ •'^■'^j (_jjJjj,Li 4joUII 3_^ l^'H 

^Ij ^" , ,.VI s I j . .. .^ ' Li-L-Lla ijJi\^ cjLx.j-U3j_a ujLi£Lll /^Lu jJlL^-'-^' \jjt 

y Liajlj -Tt-II .. .(oSjjIjSLil 3jj l^'tl jajjkLm (JSLiitAj JLuQJIj <iJL4li>.VIj 

jj^ (jl^ iLbij LiSLa . ^-ilaiJ ol Jl^I (2>jjJJI 1 it cdJlj^j dJLUo (j^iIjjj^ D^J 
SI Mit (j^jj o^^ L7^ I928j 1918 (j-<^L«JI (j^ Lft^ '^-4:!^ 3-«-aL». f_^ ,jjjjJj 

i-Jal 1 ,^t liajjjlj ij>*^Lojj 4jJijLj<I raJt LijLia^i (jlS . I i j • "■-"! LLuS Sjjij 

^jj?E_Laj ^jLaj-ij3^ jJj?E_i3^ * '""O ' '-^j '^^ ip.^_La ^^* < «_a cLt M .a- :v ^^ '^"^ ■"■ 

j_ij_i J '^ ^ .(JLftJlSl^iJI d_Ljij_j_o i_j^>-Li-3 (Jj^jv (JlijjSj CxSl^^ jjjSLiSj 
Sj-uaLa^ (_yi!lj i(Jjlj I n't jLv jl jjiajiJI (Jj-i-a (_y3 Sjjl jU «Ljil.j^ iJliLcLiajvl 
V[^ (^a^ I II H*^ J 1 ^ ^ 1^ ' rt p_^xLa j^^ l)^ * ^ ^ '^ '-^ ' ^ ' cLls-us^U Jl^ L-uL-u) ^jyjb 
5Jlj>-jJ 4_j.cIjj ii_j_jjJEiLI tij^Uitl (jjijji3ljj 4joUII 4^jj(J,l j_ujiaj LuJ(-o 

jjjj (_5i^ CjI^^jjj (jllal (_7^ '(«-^ uiojljLA LiSj^ JiitljJ I Jlx>-j (_iaj .JLaj 
jj ( iil—i tJ3->- 4_ijai_LaJl 7'jJ-« ?V~^ Jl-«-1 L<i_i^j « ((^ I luJl (^pajLtJi,!)) t uu 

dlj^l 3 '"i '" '"I Jl-^*- lS' Lr^ J-i9-^ ij-^J •"'-':? 'J '-^ J^' Cr'l •• -J-^Lf-ll 
ljji>ijl jj3 s;l^:>.2i I tfjjk ^"^^Vj I '■Hii^ Lr^ d^^U'll <Jjt i^^l S.aljiiit 4 t j i"i a 
aL^I i_^y\ i-lijlS .4_LiLall,l "ijjijia^l Jijlo Sjjj Lajij j<iJ I L^jJI j^La (j^-^ 
/OJ i(_yj(j^^l jUI (_i^j (_yjk /oiaJI 3 li I II r*^ (_y3 jj^ L^J tlLiibl (_ylll SjjIj^VI 
(jlaji (_v^j i-illij I jui i4jjlj ii"i iiVI 3x.J-lII j-AJ Jljlj'^I I j • "I • "I ' S-a-UaVI 
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(ji (2>c (_fljiuSj| "iJiSlx-i (_yiLaJUI (Jjljtlll (ji '"• T'j (j-A^>- • y'^'^ ct^ "-^'j ^ .' ^ "' 
(_yIL>- Vj 5jj-J I J-<k (_y^ lO-:^ "^ wHlS-^J • ct-'-*-* J-i-*:' 3-*^ ^^A . ,.lAtl jJsLim 

L^ jl i jL».jj 3 ■-' • ..1^11 c^l^ lil La J^^ (J rijUjJI 3_LoL». cjLiu^UiLa i IjjJijv 

^-^Ij" I II L^lj id_ijlj (_pl Ml a I j'-^j-^^ (.3-^ J"*^^ 4_LfljjiiiJI (_pl MiU (j-^ 

X_J^jJI (_yjjlil l_jj (_jJLii5^l (_yJJJJJtlII (oIjlII I±jJjL>.Lj tij^LiiJI j^jjLaiLil I ^iill 
J_lfc 3 J I II -tjl 5j_iiJI 3 Ul, ,. ^1 sLaHlVI (jl J-p.'i/l (_yJLii5^l A^Jt^l SjLit 

i—Sjjjij n_gjL2iJI ^-.-»^tl ^1 <i»-L>- (_y^ 4_L2ji>- cLuLtuia 4K i"ia «Gli Jl»- ^ji 

5y.jiLJj_j <lJ 4 J III i lu dji ii->Jl 5j.jiJI (j2 .1 al A^." , ,.l I I j_^ (_yj(jl3^l iJj1-2j 

(8) 

(_gj.2JI ^-.-» All <i>-L>- (_y3 i"i I imIj i-ii:»-j 

^_A ^j_j^_jj t^^hjj I II ^ t1 (jj_^l (_^ ji^jPE^l 5^L^ /c-A (jj ^ ^ U i 1 1 (j^jt if-^^1 
L^i^Liijs (jl (_,_L: J ' ^ J |_5JJI iSjJijiSlII 3iiiiilrill (j^ «Li (_iitiiJi,l x^l jII 
(jr^ j-*-:? - J-i>:' J-!^ u^ - 3^^-^"^' "^3 Lt^ *(jt^ liJLcji jjjijjj . d-iijiv 
d-ijiljjJI (_5-<k 4_fl_cu_LflJI (jl (.Jj-J J-J5J O'^ "-^J .4.1^ (_, i<"ii iij (_yl>- jl Jl^-lII 

Ijlj* ^ ^ I J '■^ < (_gjL«_j liiLl, 7-^-1^^ Ijij iL&ljjjij 4j I ii'»JI Sj J V 1 1 i^jjiii!! 

(j^ ^Jijljjl j.:5=.>- J-A Lul J Ji2jJI . ^L^l 3 liiiiliill Ji^^J lS-^'-*:? lS'-*-" "^l-^-J^l 
. d J ^ U i 1 1 cLjjijia^ I (_yi^ djjj-aj (j V I 3-<kJ ' J-it?^ J '^-^ I 

cjI K ILi aLjUaVI I jjjlsJLj (J imI LUajl J j'a n_^_jj<ill LiUtlo (j^ Lol 

(jjij_ijjLj^ ^ 'il U , ,.A , ,.tl jjlS , djA , ,.lAtl JSLiuJil aJi^I (j^ JL>-lj L^jJULAj 
aLjIaVI I jui (_,lr (j^Ia^l^l (jilaLa nJliI oKll 3 li 1" --^ I (_yJL«Ji,l j-ujilj Lil^A 
aLjljI I ^ ''' J 1JljJl>- (jl^ IJljJLI IjLA (jl j-^^ iJ-3^ **'(J-"3-^^-^i>-' IJ^-»-«» («J-ul 

(__>ii^j_j 4J3I I II I t iS(jj^ mhII (JJ-2JI (_y^ 1 1 j "J ljjjL>- tfjjUju (J4^ A. 3 420 

(^ \l ^"^ I (_yl^ cJjLo)) : 4_ji (J^ij jj»-j^ ^^^Li»jj Sjjiill tLLlLljerJI '"'!■-" ..I.Atl jjjj 
4_L^_L^:>J1 (JSl iiill (jlj.j?E_A j_A D'Sr*' c^^^*^ O J ' "*^' CT^i c3:l>^ ^?-'^^^' O^ 

(^la JxAiti jo.'^.ti j^i J. 
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(_j_&j .4 i 1 1 «Luj/Lj/3| )«-Jj'^1 (—ajLli^l Tj-uj u,^ ij-*-*^ o' '-r*^?:^ ij:' ^ ^ '-^ '^ ^ 
^ .A^IAjtlj i«UjLiuVl 4_^_jli^lj i(j_aAlll jj^ ^>-:^^*-^^ c^-'-*-^ '^^:1>:^^-*-" ' ^ -^jl-^j '' 

jl Ja^l jl (jjL/5^ij jl i^y^j (j-o 4i»^ljj (JjLjiJ jI jjl^jj>JI CjUL! • j^I (_y:»- 
^ J qTi joJ i^jjLiiiVlj 4jj_LijilII rji~'nA\j\\ f,\^\ (_ji^ 2jjLS '"J-i^ J' CjIjj^I 

3_ljLi^jJI (j\ILlL«JI (jl " ■^ J t-^j II sIjI (_j 1 r L^jjlSj I'^ ^"a 5-ul . n'tVI SJLill 

Lcvj^)j>- «li^ (_yji (J-lULlII 1 «iji iiV ^jVI I jA'ilUj I 4_uLjijVI 4J(JJI .4_uiL2jJlj 

1 i U I (jjjj UJI . L^ <ij>EjILi (_y^_jJLa . Ij-<ij LiJjS dJ^j (jl^jjsJI "ASJajo (j-a 
I J-SLii . JJ I riU i-al m" I iilj JLp. VI (Jj^ljj ' " • I ■^^ i_^\ ^ j'a .3J<il LDjlxiaa-j 

4 J I jIt"i!I SjjJlLII diLLtoiill jJt^ (j-o J^^JsJ '-*-'Th' ''l-*^l J'^ (j-* w>tW Lt^'^ 

SJLllI 5 A ... I "aj (^,^>L»JI (JJjclJl^ JjLJI J.^.^tl L^j^ (^1 44;U"il,l 

(<1 1 <tl cLfljjiia . ^ J ^ U '. 1 1 cLjjuia^l Jju (j-*_5 i_r^ (j-*J ' 'jJ '^ ' " Cr^ ^iJ'^?^' 
.tljlr 3 riiriliill J '^a CjjIjIj i_g^iill (_yiialli,l Jjljtlll (_yi^ -''j .^"al ^_ylll 

(JsLiiil (jl (_5i^ oj\jju^\ 1 4_L«jl3^ I J jjjj (j-u (_yjj/Lj/VI i_a^L>JI jj* I JlA 

3 jriirrliill SKi'liU (jjSj q\ ^ N '^"a i3_Li<j£ 3J£L<iko I Jj! ,jSj /oJ Sjjiill 

4jJii»JI SJSLJoil I ^''^-^ fjjt 5jlx».^I 3jri I riliill 3JSLiiuJi,l o'\ j^^ •^3^ .5jlx».^I 
(jjtj liLlJ (_y^ Lu joJljJI /<i^ 4 K i°:i a |_^! iSjjj-jJj^j^SLII 3K .'iiU :5jLa^jJI 
i^K i"iU isjijfc (J^v ^_^ (jLuiLiJij Lla d ^ , ,.IA1Ij jaLiJI ,/<sJL«JI (j-o «JJ*^ LLcuAjI 
-' j'a Ij JL^I I rij Jl^ , I j""* LlLJcj La lil La^jjjJLvj I i(3""'Jj J^ jjl JlSjLlI I -i J -I 

SjjJLI cuLfclla (_yJI Lfcj^L aK,°:iU J^i^tJ (jl Lai ij^l ^^ aJLill 2.1ilij 
5j^l :U,^V1 L^aL^lj SJLLII Sj^Ijj J>i^l IjjIjjSUj Vj.,_pj^j-a lJuii(jL3 

. Lfcljjjt^ j^lajj 4 j<iU!l S^jjiil j.«-iJ Ll>-jJjo"i I ritVI djjiljj i_p=-« ^i)-*^-'' 
aJo-\a iLLuca 4 IS t ii <i \ «U2j.uLiJ| Ij^JL>- (j-AJ*- jJJJi^ CJL9J* (f^^l LLij*-I JL^ 

.4j^ii!l SJSLill (_yA 

j_ii i>lj_t^ V Jl^»-Ij /t-^-LXJ £Lfl_<ji_LflJI -^ j '" IjJJl>- (j-<->- ^Ll2 IjLLai-Ij 
i5_iil 'l-^^'a (jjSLj V ^Li^l T-jJa I jl (JjJjelJI (jl jjjj ,J^ .(_y2laJll (Jjl»l!l 

■ I J I J ^ SjjIjJI dil Mr'°ili<il!j j>j_<jil_j S-i—flJjJI S—LSLiiuil ' ^ajl (JjI^o (Jj 
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I aj U : ^ (J^^^^ : "ijSLuLLijil djii^ 4jjJaJjl )«_a (J^L»ILi^ ^ ^ '-^ ' 1 1 (JJjtlll Lol 

(_5-la-i-a i—iLLcl (_^l I J_ii 1_Lj J '^j (jjj "I joUll S^jJiil jju (_y3 (_gjLjaj jj-^J 
<:Lq-A1 t riU ^_A _ «Lj_u^jj>o jl «LjjLLa *Ijj-u _ Ll>-^^o" t nt jf 1 i—SJuk tl)' ^3:* tiLH 
S^L>J1 4_4jLJ1 iJju^ LAjJ_S.fl_jJ Q^_l^I:i_d,l ^^.jjlxId^I ^L>. ^_7^i^^ ,dj .^l*!! <3jJtJLl 
-^ ■ I ^ "* (_aj_j_o ^_^JlJ1 jj_u_i_Lj «Li2_(.uliljl ^^^^^JJLJJ i/C_AjL>.J »l oU |1 ^_^^ /cJjul 

jjjAjLscj f'-^^l '(oJLaJLi LlI^jjla (_y3 sLxjiLiJtA ct-"-^' (.3-^ ^J-^'^ wH^ •— 'y^*^' 
i.'i Ml J t ^ ^ . .. I A tij , jLSLal T-jiaj lHjcj i"m rijlj CjLjijLsjJJ CjLiuiaj -' j« " 

/C_A iJ3-J ^ M tj ij^ ~ til f t i J jj-^^tHJ ^^TTTt'-^'J ^>-^^ 0^-^' ^LJLjlII jj_* ^' l-^* 'I 
J_4-1J «L2_L^:>iJ1 jj-^ Lflt ^ tt- J l (_>>•' (J-* Jt-USIjIlJ /«^Ll>- ^JJ_i_U^^S_l jj-l*-^' u'-*'^^ 

A-^jJI /<s_Lia_i (jl (j-S_«j i«l1j^.j>JI /o-itjLSLal (_,_& /s^Lp-j i^ijoUII 3ijj(J,l 
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L^j^ Jijr" I Mj (_jlill '"'1 -»n^,^ll ^IjLA J[>*- "-llLiiuaLLa (_y3 (J^i- jJI (jjjJU^-LflJI 

^J*J. a^LlII aJL2j Ijui (Jju joJj 4^JLi SjJLa^ 

;j; ' j ; 4^jJI (2>c i±x::tjJlj (_^^iill (Jjljtlll CjLiLLa (_y3 ^^jjuus^l iS-^J^ 

7r (^•>jj J ( (I ^^j ^ Ml (J_Lbtjjl ^jl («-i^3-' 3-*^^ *tJ>^J t-ilLLAj LlA t ufcjkj CjJLvIj 

(<sJj Q_)-d r'jj 'l-^La-jJI iJi-J lS'-^' J-* 0^" Mii'a-""'^ [j'\ ijj-i J-J>J (^SL! . JiJ^I 
(j-a i_3jLjk i-*Jj 1 J J J < " 1 1 ila_ujij <ijiill (ji (_, i n t 'ij'il L^-La r-j|jJ>JI » U" . ..j 
djajialj 5j|^ ^ I--' -» J i_^ Sjjjiill CjljLkilll )> J <i I" (_yJI iT-jjIo^l (_jJI 43^LlL>o 
x-fljjLs i4_La J n" i ri_l /oJj «_l<JIlII I JLA (_y3 <iK j.aJ(JI fjju2^\ 4Ji J-^i ./<sJL»iI 
IJlj* (_j.3 4JLJu 1(3'-^ "^ I 1^'''' ^lla dJUjO djj^Jaj Cj^I-lL-^JI djjijLx^ (_y^ 
'^^ * ' J '>**'* L^jLj^tjIIjJ «Gljj| (J-fl-i-o (_^ «uS ^j_<iJljl (_^_Lia_al jL>tJ tjLjIu 

, JLiAa ^(_^-*^ )*_Lco (_^ l^-a JlJt" t fi ) (jl fiOLbj 
(_yJLjJj Laj ' JLjv 1^1 (_,lr 3jii I ril"'^ 3.<»S 4_(SL! n_ajJaj i-jJJJ ^Li (jl" I'^ii-r""'^ 

(ji (_j^i^»- I JjJlUI (_j.icuiii!l ^ 1 '^-^ ^^ 4jla jI (j-CLiiiiaIl3 jj^ iJijjJljsJI (j\s>- 

, d . J , U tl (_j_Lc ^ "'^JJ '^"' ijr^J-^ J ^ « ^1 (J-*^ lS'-^' JajlS (JjjjLs-iu (ajLj 

(_y3 _ <1JL3 i(j\jjuus^\ (JJ>3 )«_a jjjj p-lj_i-3 5Jl>- (j^ jo^jJI (_5i^J ^ U iKIl 
H_gj_J_5_LlI I jOjiLa-Laj i(Jjj/j_l jtt^l jG^lS (i^jLuLajl (_jJI J J i"ij _ ^IjH (jLjjvi 
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J ]\ 'll tj d .J ,^^ (^^Jj_ij p ^ T' '^ ^ oUll jjLl:>ijl y J r ti^Hl i«GlIi ^cIajI aJlSHj 
(_, 1 < II LjuilSLII (_JjJ J-J3J o'-^ i5-L>-^j'Cj I rill SjjIjJI (2h« 5J| I II U ajjt (_yJI 

iLuiLiJI ^j U ; 1 1 JjiJ i,_^^L>- (_yloG Ja-flj (j-* J'^^^W jjLx-iVI j.J-ij ^ _;•»■" 1 na 

Ljiji_^lj if_j oUll aj.2111 (Jj^Ja d-iij^LLJil jlSLaal ^^« ■ ijj^Lc Lxjjj 

(jXJ .5^jjL*il SbK (JjI^j^Lj J ' ^"j La J^j 5jU,1 J J S -a- "it (j^Ja^Lal oj^ 
^^\ a^^jj jal~j'l .-.l-U,':.1l j^ys Liijij L^jIj iSIlLSJI SJiaVl li^^ lil 
CjJi^Lj) 'Liis>- <ijijj_i^LLLa IjlSLsl uJl>-j i I^J>-lj *>^^ ^i/tS LaJju (jl (jSLxj 
'" -L^ ■' Sj-<ii-J^ ^jj ' ^ ' (_5->-Ji L^-ciiAJj i<iJ Sjjj^^a^ ijjjl£ (Jj jaiaJI aJi2j (_5i^ 
t(j II Ml II Ajj£j.ja LaJj_j1 i«L;tJj_x-iD 4_LSjJ-t5LLLa ^^^ji^^ ^j-^ ■ " <jj '-^" <dj olr 
(JJaj A. (3 (j.u_aL>JI (jj-i!l (_7^ O " .^v' '''I ' ' '^J-^ lS'-*-" 'Ijli *J'-*^' i_>^J^J 

iLjjfljj-i^LjjII (_yJI tj^l i^^l i(_yjj^^^^ 1905 aUJI (_yl3. 

(_y^ jjJL^ L^ joJjljI Cj^ S i"ia ^V^^ a jjl (_yi^ J-iW f-* OJjTi-'^' 3 li" J 
VLfl_a j-JJ-J TTJ-^i • 3-J-!jl-p-!l 4^^LtJI jj-JJ (^jJ-1 ^ij'j (j-" ll>^ 5 ^ , ,.l^tl 
<i_L^ jtxisjj I «j<s_L«JI (^^ LikjjJL>-j ^ J A ...lAll Cj^S i"iU dji^LiLs)) (jljjju 
«Li^ LiH:*- 1 J 4jolr jjjjv iJlili LajJ 4jij^_i^LLJilj cLuLjiLill (JSLfull (jl (— ajS 
I'll" I ^ _; I '^ <IjjA_iI La I jl jJLl (_jJI J^jaluj j I j '" I L^Jlj i<ijjj/Lujij sLuJJj 

S-LJjJa^La'^l (JiiL^ ,2 ^ . ..\ ^\\ ^^^»l .^-^ ^^-^ i (j^ iJli^'s Mil, 5Jl^ SJila'^ 
plr JjJls. (_y3 Lfcjjjbj. i-l^-jiLj 3jU".Ktl .-.Vj^l Ij 4jj^^l"niill jIJlC.'^/Ij 

(JSl Ml U lj-jJ-3 (j-J JJI («_& ^ J ^ U ' 1 I (j-<_L«j^^| (jl (_yj| ^ j" '_'J . \-itjuu^^ 

joJ jl jjJLsJl liJJj Ijj^i (j-<->- id-fljlj (JSLikaj ^JLI (_jJI 'LLfljisJl «LLixjAiII 
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i(_j_2Ja_cJi,l (J-iLalill r' j '1.' 4jjjilli I'll ajU r^ OJ!"^~'J! '.J^^'jJ '-^l ^ J ' '^ ■^J 
jjjj i^^ 5jj>-j^ SjLiJu .^iillj djijIjJI (JSl MiU » ^ ~ , ,. ^ ^1 ^ ^ . mIAII Iji^JljJ 

^t ^_^Jtj_b ijj^' (jy^ d ^ U 1 '11 ^j■^_L»_u^^l (JSLlaAJ «LLfl_L^Jv 4j2jaiiAll (JSLlaA ^t 

(Jjijjo sLiill (Jl o<" I iiV L&jjL^j ct^' JlcIj^Ij I '^jJ'Jj ' (.?-'■•-* Jt!-*:' '*>-LP '■'^ 
Second hand 3< I j", ,,. ^ JSLia 1.". "ijtj 3ljr.ot Sjninlnll J^Liil q] (_,lrj 

jLjSVIj^JLSIII JljJlJo '0:j^ mhII Q>^' Cr^ -^W Ct^-^Ij """ ".'1 (J^ J^_WJ 
(2)SL! . I j"'' ' ^ •'■''^^^ (jiialll (Jjljtlll (_yJI 4jvLv (_y3 C^l^ CjLSjLio C^jsJLcj 

^j_uiJ <L:%_l1jj 4_L.2_La_La CjLUlJLa (_,i^ <:L4jL^ <:Ll2j_^-l£LLl1,I JSLiiuXI ^-iAS>- 
JS i"i (_yi jSjLSLa^ 4_4_i_4_»j Jl2jjI ^ • "■-" (Jj-uj (jl Jijv^ijj .cLiiJI JLxjLLij/l 
^ I ^ l1 j— L-t-ti- T LJ ^Q_A^j_uL«_« Cu\Sj i^cJjtjl ^-L-La T J ajjuls^ t_$j-Ii ^^'»-"l1 jLjjt-a 

(J_i i4_H_L.H.>- j<s_L«JI j_Lj_<jj (_yJI I— SJl^ (<sJ "tjjiiis^l j_u1jla (ji J^^:" L?^ 
L^-fl-i-o^ LAj_i_uLj LSjj_i5LLu,1 jl * Tf ( til 3-A^ ^Jj'ir"l t ril,1j ^j M till i^jl^ijju] ^^ ^ "^^ ' 
.joJS Sjjaj L2j_^_l3LLl1,1£ I .'J<j° liLH oW^ .iitj" I til ijS'^^ "^j i(_j_ULA j-uu IjJL! 
LjjlS_i I .^ -» a I j ' ^ -» ■-! ' Ij^jjj (ji -1 j J I « a Li>. jJLiJI ^| t ,"11 til Ijjiji J-Ij 
. L2j^j^LjjI,I I.^j^:>o (_jjJI 5 .j.^-^II jlSLs'^l jj-c^ Ij A ,':."<V I^LlS^j , M , ^ a ^ 
5 "1 "r J 1 1 4j.<ji«JI ■"'Ijjt-^'ll ' (_yi!l i(<siS Sjjjcj L2j_)_j£ IUjI I .il < j"ii til Lbij Lft^J 



ss 



^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

(jjj 3 t;^ ^M 1 1 «_jLSj ^^I jij^ (j-! L^J'^ ' ^ 3 • "■''"' 5jijljJI lIiIjLjjl!! Sjj* (_y3 

JjJb jj l^ < 111 I J-^JJ . (_yl«-o j-uu (_yi«i,l (2>Ci /a^LiuSLLo CjIajvj i/<uij^::tj (_yjl 

(jl (_yJ<_jJij idiLSLuji^l^LII (_y3 I oji iiV iCjl-LibLj^lj /<sJjl!I f^^Js (JjS Lxji j-jiS 

tfJj-^-C (_yi (J_oI£JlIIj JxbLajJI i—iLjiJtJ Vllo jJJJ ' 'J ' ^ J .(_jJjLA JtJ*^ -^^ 
fjJ-xM juju <JliLua3L(jj l^il <*) mi^Ij (jlSls .j-Jii^ jj-*'-^' OJ-^' Lr^ Lt^J^' 
Ij^ jj Ml J (jl ^ jj J I r (jL^ J-^ . (j-L_i_»j^^ I <ic.Ljj|j ij-CllmIxIlS j_uL«Ji, La^j 
Lo-Lu . p .>- \j j ->- jl< ui III j_y^ l^j^ejaJjj <— il I ii'>JI Ijui jljlj "^j (_3-^ -"j"'"'^ ' "' 

<i-Ljjl_>.l CjLi\£ i_5Jdl i(^yKjLj rj^^^ (O^J (jj^>-i^L«II /<uijLSJ I Jla (_y^ (J-<i»^ 

^L>JI ^ 1 j" (jl iSd-iJuIsjJI j_uL«Ji, LaLxj iLajLLiAj (_3-">-« <-lil J JjLj-caJI Ijui (_y3 
. (_jJjLA^iJ I J (_yi«Ji,l (j^-i s-LjL^ (Jj^Ls Jai- )«-»^J (l)5>-«-' ^J ^ , '^ I ^ , >. a (_yi«i,l (j-o 
JjLj:e_aj (j I I II a j j . ^ " 1 Lt_u ' '^ -^ ' ' IJlj^ ^*-^J (1>^^' -^1 U^' T^-'^^ \-^^ 

. IJljI (_yxl«JI aJl21II 5ja-llr-ia (_y^ \jjt (jjSLj (j^ '(.3-">-ll (^J a I"! I 
L^.S.Sj>tJ » Ijl ( ilij £i y'^nW ^_^_L«_a (j^ CJ-JJ* (r^^l (^LLaJ ^JJ>'\ cLl>.U ^j-* 

u^\-$j f^Sju^\ tjl I Jui (_yj-«j ij^ • L»^lj aI jLo (_yji4J (jii-a-'ll (^SLI I L^jij^j 

(_, i <l UJJLc ^ijjG (_r^^ L<iJ^ Liiaji CjI oKII j_u.<uJ Ljc^j^ j^->"ll IjU-v. 
(_yJI Lb (_y.Liaj2J I JL&j i3 oKtl I jj-1 • ""' (_ylll 4;Ljj^jaI<JI sLufl/'^l ;- 1 '^^[,' 3 oKtl 
jLjjl^ (jf (_jJI JJJJ ^ 3" 'JJ Jg^joUII (^jlalj^'^l L^^Ual i . iiiLij V 4 jo i nl «LiJ 
«CL*_jJI <JljLj^_ki_(JLS j—lLSLII (J II i'v'i 1^ I II i'\ a jjt (Jj i(<sJL»JI J.J-4J (jJ j^-»"ll 
AjjcdllS djjjljjl A^ijiJI uLxiia (j2 (Jjiill (J II iS"j iiij^jjiaJI sUjiLlII (j^lj-^lj 

JLuQU 4_ujL^I jLjjt-a jj_u_jjj . L^-La jJ-^j^tUll i t_jjL_uLj /CJI^I (3^^-4-1 t«L_ul^j_aJlj 

^^j_ulJLI jj-* 4jL3j_a ^^y^ L_uLjIiJlj I ' '-^ J ^ J^l ^-1^ (Jj i Lkajs* Jju-ul jL»IL>- Ji Ij 

^> » Til II" (jJj (sijlJI j-J-4-l (jJ l£>*"'^I (.3-* jL»-jJi,l j<sJL«JI 'Lkl (ji j-J^J lSjTi3 

Ijj I Vij (jJj '^^i^^?^ i"i I inl ja^ljij^ (ji tjj 1 < J (j^jjj^_i3 LUi I . LSjj_i3LLiil 
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j^-ujiUJl ^3^^-4-1 ' ^^^ 7c_xId^ «LL^_(.iLA 4_LflI:a_La jJ_Lx-iDLflj ^_^ J^^ r" JJ * tj^^^ ci^ 
(_yi£. 3j<ill aJJt aLlS (jl ^ ,M '^"a ! Ji^jll /oJjJI 3JLI Ji-b ^j^l I juk (jx. 
(j^jjjj_Jl jj_<ij»-j . «Lul!i t-lil^jjjv ^_^i^ /djul (3-t-uj (C-i2j ■ ^'*^ ij^^j^j^] ij-<is>- 

r- j ' I I ■ lLsLjJJjVI 7Z^J.JLiS (jLS l4_L^jJjJjii_Lil <ix>-LLll (_5i^ (__>^J.^V <ij^l^ 

LLuS SjjIj 4 li I ril*^ CxjlS 1(3jI-"-»iJ1 (Jj-iiAJI tcjIojI Loj .SjjiL^ (_yjlj ii" I llVI 
^jlSjjl jjjjL_u1 (_^1^ fdjul j.jj^ ^_^_^a_jJ iCLul^j_flItj_u V 1 cLc^^Jll «LL^li_La cL>ijL«_a 

(JjJj ./n 1 < II ^ ■-' • " I ■> (_y3 j3j-^' iSiJ-^^3 ^j'j-^' J'^?-^ Ct^! J '^' Lj-Aj 

(_j_Lc Ji-L^VI 4_oj.^ (j-* (jiLijI 'Ij.iLijil sLjJLiis^l (_5i^ (_gjL»iaJI JJJJ (»^:5C-<k 

jjjj ^SjjLA (_yji dJJjj .(sJjlII 4 li I rrl*^ ijji 4-uljii" I iiVI 3^J_lII S^LJu (JLi-aiL<jil 

jL^ljJI (_y^ «Lxi«JI ^ I « ■^ J La (_ij-aj jjfc V iS^ljji- »lj ?" I iiVI (jl I jj'a Jt^JjJ VI 
d u ^ \t 111 ^JljJI (jV ioj-Llcj (jl (jS.<jj La (_7^ Vj i>jijLflj (jl i-:-*:»J La Vj 
^LiLu-ii^ Cji t fi'^LLa (_y^ jj^ jJ:>.JlJJ . *(_^-*^ (_^l (_^-xi2.iU (j-lj ^Jj'ir" t na ^ .^tl -HI 
«Ljc_l1j iJjjI Jl^ OJ^ O' Jj""""" "■' f«^' '— 'LjjJaJ (j-a LjI (jl jcj^^jj 4 j)j 1 na 



: jJIJjjJI f_^ ^ — -> l"j (j^-uljS" inVI (j^JJ 'iJjJ ^jl '^11 p IjjJI (jl J-J5J ijj^ 
: lj.nl S"tljlj^l «Luiij I 'i -»- '^(j'-^) j'-^j .^11 ^? (^) 5 tA^M 1 1 Vjl(_^L|_5Jjl Ls 
>L^ (j^ '^^t!-=^ j^^^ij ^(lP') 3 i^j.ill f^l (^) S^Lv jJI Vjl ^1 1_5 JJI La 

(j_a (_yjljLJ (_yJjl pj-l Liiajlj '(j-^J.ill (j-a (_yjljiJ ct-'jI pj-" '(o^) -^ (jJIJjjJI 
(_jjji (JjLftJL! L^ ljj_^ (jjijJI jJjJ ct-^' 3jj UAII iJiiLt^jjJI (_yji (__>l3jij.i!l 
(_y3 4j I ri->JI ^ u^\t 1 1 jjj jl^l J^ix-iJ • (.T^i^^?-'^ ' (<sJL«JI x_a (Ji«JI Cj^LaLlJ 
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ljj_j d_i£LJ tjj"ajt-^"ll Q^liXI (jr^JJ La^ Sjj t-^'a jl^Li jjjj (jj^JJI iXh? 
diLcj—Lllj 4_i->-jJj's J I ri II Cjl.al J<"i iiVI (j^ 5x.j.»je-^ '-^J^-" "^Si (j-AJdl 
I j ' "J .(_j.j>JI (j-jL^I J_>^ ^ iJ'^'^*-'^J Jt!-*-'^ "^ Lj^' SjjJajill CjLt^^IlIlj 
(_jj| Liiajlj iCjIj-i^alj dilSjjsJI SjJaLLa (_yJ|j ' ^U«tlj i_i:>J| ^| pji^^l 
Jj lajj^^jJil olj-tiJI S^aijli Cxx^ iTjbljIsVlj S.j.UtI ^ jljiaVI t2jj 

. JSL<in_gLi jljlll I "i ^ c-l. .':.l ^tl 3-^1 ^tl Jl AU^?lJ .-.IMj^^tl ^a .-.t; — -jl 
5j_Lj>Jlj «L5_<iJI fjJ\ I j_<fc i^j^ <ijL^jjm cjIjIjIoVI ^'—'_' ' " ' 1 1-^ *- ' I jlj 

Zj-^J OJ^'j liajJI (_, Ir Lfclj^I (jyjJI (jl^j^l (j-itflj (oi^ (_y^ K. Lorentz 
j-iill u^ inborn Mechanism S-jjJaS ^Lj 5jj_)-* jJjj lIiLjI^j^I jjLj L4I0 
(Jjl JljJcJLj d-iia-LjJI (j-« Tr,!^'^' '— ^'^^^^ jj'^' rw>^ i^iiLo .SjLiJaj /JJLlJ (_yJI 
3_jjL«JI i_2j^>_laJI f_^ 3_<iJ^Lo 3_lI| aJJtj i4^i 4JI (_,lr ol^ ijJjjaHo >(_yji 
1 1 1 1" j.^ljSL!I ifjjjjil \jJt ij\£ lil i_2j^>JaJI ^^'' (_y3 Sj-iiai. tJjSLj Ji^ I-4JSL! 
(_,.>■ (2>jt^ i_P • '^-*^'=:ij '^^'^ (j-* "^^ o' ?-^J-y SjVjJI i±jj J.>- (J-AiaJlj . ^ilLa 
.pj^^l 4Sji"ij CjI JL>.| «_o djijSllLo Ui^ '^ ^iP^ CjLcj_^ jl CjLt^jj «UjJ 
Sjji- (_yiij Jl 'Lj^I (j^ I— SjJiJ (_gi (_^i^ LiiLilaj LuLaj sLSjLj/j 4j^iia L^l 
.i—iLCLlI SJLv (_j^ Lo 3j_ilai>-j "ilLsLi- (jjSj J^j i(_yjj^j5tlll j<sJL«JI (j^ «Lujt>- 
4.;e.>^ CjIJ i"i i njl SjjJojIII c1jL»^jI1JI . Lc^^ CjjjijJ iiJ_pjj jja^ Jl^ JlJjJIj 
. sjujl iUaii (_yjfc CjLi^jjJI tf Jjfc (Jlilai -^ j-» .^"tlj JjJijiiLI 3JjL^ cr^J ''*t^'-5' 

■^ l_«_a^ (_gj.jaj>JI J .^«tl ^^^ cLuj^jaHJI S^jjlXI lIiLSLs- (jJji (jjSHfl 

jtSjILi ^ .'JJ ' ^" (.jJIJ^I (jL<Jij"^l (Jjljt^ .(_yjj^j»llll Jt^ljil ^" j-^lj " (_y3 LLai-I 

IjlSL&j I JljJl^ q^jJu ^ .'JJ ' ^"' (o^ .dJsLikoj "J J ' "^ " ''^j' "^ cjjI£ ijj>-I 

(jjLJsJI 1«_jLS^ ^Ij ^" , ,.l 4_<iJ (jj£Lj Vj . AJjJI (siaJI (j I ri t (_jjl VjJ^J L*LL!lj.i 

2Lk^>UL. *juJI jl *lj_i:L^VI JL^L^iL^I ,>SU^ . Ji*i!j cr>JI o^KU 
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Lbtiisjij .^ tX-^M llj ij^jjii\ cLJIs Mil Ll^^-jJa tiJOJI (Jj-aJI CjuL^ f_^ 

IJlj* ij^ 4 "i J o"i I 111,! jJj-i 'J3"^J 4jli (_, oUtI ti^jtoJI CjIj^Joj L^jutl SJlC 

. 'I '^11 

4_LJE-Li IjUj-u*^ liajlaiej jjk (_£_>j>-i SjLajij Ijijfcj lOjiJl^ S^jjiJll 4j^.iu (ji^jij 

«Lc^^_ul «Ci^Li-i3 ^^1xj\ (JS t"il1 ^_^ *l^j-o ^^j^^jUJl jJI:i_La Jlxsd ^ ..jj ,>>tl , )j.j>Jl 

d J ^ U "i 1 1 ilujuus^l x_o Sj^Iaim <ijljljCLal (_y^ jl . 4-ulj ?"i i nVI 

L^_L^j ji 3_3jj<Ji,l (_y^ j-ij^ 5jj t;^',t i^^^.ujLljj^\ (jiLilli,! (ji joo I jut (j^j 

•.((Knowledge 3^jjla» 3 oK (_yl«Ji, (j-u_)^JLo (j^ j-^-*-' j-i>^ O' <-^i • 3-Jiijj^j-a 
L^Lc.jij_ij cjI JJI (JiiljL2Icl (j^ ui^^ C3-*J i(_yjl JJI i_jj-m-i 3^jjJll _ 

(jj^l jLa i3_i olr ji S-Lfljjiia (j:^l^ «Ijjji 3.>.j^>JaJ,l jlSLs'i/l J^ (_gl ijj^^u^jSLII 

^—fljjiXI LAl^IL?t_a ^_^ (Jlt j^ t- U ^_7^i 1-L>>^j o" f ri t jf 1 pjojoj-a L^l . u^iJ 4_Cj_i-£i_a 

<i^j_^j 'Qj^Jij (_y3 (IP^JtH j ^"^ ■^"' • . . 4_i5c.^jil I j ij d ^ ^ U '. 1 1 L^L^^icj 

^ j'a I j j'a I j'" I '-^ Ct-^' 3ia:aUI Lai .4jjI jJI 5^j toll JllLo L^a^Lu^ ,J^ 

j'-^ ' "ji jLLa SjJLlLSUJI Ll>-^j n'l ntVl 4j^ CjJjj Ij-;U^ I J. 'J.' ' ''^ ^ N J^ 

LLIj-S^ ■1'^^" 4^^^.c. (^1 Jjjj (jj-"^' S^jJiil (_y3 ^3^ Lp-^Ji" (d^iVl Ijj-jUcI 
.judgement aSL>JIjI belief jLalcVI Jj-uj Ltl o ml i43jjj,l pjjusj-aj 4jjI JJI 
jJLJu V Ll>-^jo" I iitVI (jl Ji^Jjtj I LLa:>JI \jJt (J-t^l" I iijl " 'j j-^ J^>:' ' "'"''^J 
31'-^ ■^'1 1 ^o^jjlsjil a'jJtj .iajjiil pjj^jjij Jaj^jjj iiajLtJI (Jill jJLj 4lJI L^ 
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j ' '-^11 i_jj(Jjj .Truth J ' '^11 (j^j («J1-«JI sLfljiv (2>^ 1— ijjjdl tiiijejJI (_jji 
S^^jjJll 4jL»JI ^ ■^ '•^j.' '^i^J^' -^34^?^' (.T-^-^ f*^-^'^ l5'-*-" ^ o^uTitl IjlJ^I jjj 

<:LALi_a tjjj^ i-« 5.iLc (J^^^ 4_4_^ ^A ,^\\ e^ ) , ,1 1 ^l_) IjUfc^^ Tcx^jjj ,^jjSj 

JcLJJjJ j-^KLJLJ JlJS A^^ 1>L«^ I j ' I ' djl l-SjJlJ V Jl3 L4JJI j-l-aj I jl (_y^J 

j_j^ .SjjjQJI jcajJIj <4_LSji>JI (JjjsJI Sjlj J (j^J j-ujilll (2>^ I _'•»■ I rill i—aLjIal 
5JLa-"i inlj id_Ljaji>JI (JojsJI Sjjjd (_jX.jj^jJkl J^^^l (_y^ j3jj V Ijui (jl 
l—L-Lq-iJa LaljJLcl (_p_<5JJ 3 ' '^ ^^ 4.alLi^ jl sLlJLlSj 4joUII 4j^JiiII jLUcl 

(tt^j (_yl^ 4_l!I Jjj^^I (_y3 Jjitflj i_g JJI (_yiijji3jJ,l (j^* '■^1^ (jj-*^'>" AJ^-J^W 

. jlj o"i( tiu a^^c-i aJlSIu ^cijtjl ^1 
JLJtjj I jui fj!^ SojLjla jji Lis ij-uSLII jjjJI Iaj* "-^jjtij 3 ' '^^* 0^ '-^li 
jisLilll jLia-a . jl2I_^I x_o correspondence jJaLilll jjfcj xjLJuJI (-o^jII jj^j 

(Sji^lj . Ljij_uL»j3j «Lul J^U «Uii3j Ji^JjJ I'^LLa-^jo" I niVI j-15-i i— sl Juki (j^^'^ 
(^ylUI j ' '^11 (_y^ 4_Ljl jJI lIi Lj^JaJj I (j^ ^^j-^'ll "-Sj-Ia (_jlr jJoLlUI (ji 
j_ifc 3 ' '^^^ 03^^ •L?J^'^' "-^ 1 ^ ii" * I Lj J ii"i » 1. 1 4^^ic. j\ TtJjLj (_yJI 4jl».^ 
IjLljla '^^ih? ^ * . '^^ .' J-:WJ • "iJj-iS jl 'Li^ \l ^"t~ VI j^j^ * j'-^"' ' "' >-« 
(_, 1 r L<ujl J J '^j L<»-i-jJ i3_Ljl j 5Jl I iia (_yji (.7^' ■"'! 'I ^"^\t I Vj i^^j^jlil 



lib 



(2>c aLUI jV ^" . ..VI cljvjjj 3ijj(J,l (_5i^ 4_j^ jjIo jj, I ^ j" '" J, 'J,' (_yii-LiaJ 

. ^Li^i S^jLc Cjljj j-lLi S^jjla L^I ft^j^ Lr^ ' ^ ii" ^J J I "—^J^ ^ — ■> '"■ (_gl 

(Jji (j-Aj>- j-j^jJ j-i-i-* j"^' ''-^l '3j<sJL«JI jji LiS i3 j<sJL«JI jji L^lSLo aI jLo 

•.(<sJI^ 4j>Ij liJLiifc jjl 
.(_5jU,I (_yij}_uill /oJUJI jji : I /sJUJI 

.4-o.^j;<j,,ill J^jIIj SjlStll iTjVUJIj 

JLo.x.'^lj 3 .; . .. I .; tij ^ 1 1 li^ j'Crilt (_y^jjijj,l (_jji>J,l (oJLc :3 (<sJL«JI 

(_JjIljtA ...i—Slj.^'iilj j<ui!lj JLlILSHJIj a j^\ ji rill -il.^ 'tlj d—tiiillj 4j_jJ3l 

lJuvLLIIj jJij_Lj_oj.SL!l 5j.^;v|j (_ajLaj^lj i-jHSJI (_JjIljtA jji j<sJL«JI \jJt 

i^JJI -Uj ...jll ^ 2 (sJLtJI i^SL! iSJi-laHo ^ii^liil aJI^I (jrjj la^UJIj 
aJLlII i-iJj jj j j"** . 1 1 j "" (J^ KM cOLS^ic (Jjiiiij 3 /oJL«Jlj I /<JL«JI ij\j t'^ 'jj 

«l_jj| (_i_Ljiajij <:L<jijJLj (JJijj 3 joJL«JI (jljejij njJIjJ^LI (_y3j.j>JI ^ j J ■^ ^ \' I 

(«J1-»JI j_y3 Lkj_uG (jj/jLx-i 3 /<sJL«JI u^ «LL>.^j_iSIlJI Sjill (_7^i^»- i4_Lo i_ajLjajj 

.2 /«JL>JI J ' ^ .-I ' I 

(__>iiij_j I JljJc*. (_gJjLj(j LJi3_j-a Lbj-ib^^j>. j_y3 SjjJaJLll tf JLA (jl j-J^J ijj^ 
^j ri J -vj 7-Lo )«_o SJljL>J,I 4jJL>.|_jJI Li^l J-J3J 0*^wh? i4_uLuJlj 4jJ.»-IjJI 
i±Ju i—SjJo ^JjjJa (j^ ajUilj (ji»JI 4 Is i"ia (J:»JJ i<il3j.Al,l L^IuJJjiJj (Jjj/jj 
3-JJJljiIL!I <i_i_Sj^_i^LLJll (JliUjJiilll j-jLj-u i_^\ L^j-i^l KS>-j^^ . M J 'J' "-1^^ 
j_jjj (_glj (_y^ L^-i^ ...3-j.>-j|jJI jJIJjjJ CjIjLJj^j 3jl-a-j^llj S.u^la^ia'i/l^ 
^^ (lA-^ ■ ■^ («-I'->JI ij-'-* Sjlilj (J-2jlII (jyiLc _^j^ (oJLc j^jv^ iJ->^ *— 'Hi>^ 
diLiiiJI (j_LLa_a LjJlaj.jji 3 ^L»JI iJ-«-aJ ^^-3 3^^jjyal"^ll L^LsjJaj ^^^ilj 

3 /oJLjJI . *U^I (_y^ 1-«>?>J o^ >' '-"^ '^^ J-«l1i ijjjis'^^l JUI (oJU^ 
LjijIj (_gj^a_jj iL^j-Lvj (JsLiuil L^l i4_ijl3Ij 43LJ5SL0J njLtujVI «_u^ jj^ 
3_jjlj_l,l ojLjij . j_«_(Jlj j_lJL1JIj aJl-SUJI j<uI J J-*J It— iljj-^l i_jjLjij LLiiJI 



in 



jl Jl^'I^I J^Li^ ^ j_u^ JI33 V >Llo . l-4^j-»j V jl (jl III "1^1 L^jju JlSj 
51 1 III I II (jl-K tjl I iiWLa i3jilj_>JI (»^i^ (jS Sjlila ^jjkLlIla^lj ^1 ^ .^llj ^jJj'^l 

. by-product 4^L>. ji ^j^Jlj 

^j\ fyt^S\^>~A .J 1 1 ^ "^ , 1 /j^i*..! L^jvj^ IJ^^^^ l^JLj^ Q^JLuca j^^L^jIIjI *_<ill^^l 

(_jIlII ^jjjIjJI «LujL>JI iJliLajji,! tlrVJ . . . j_uLji jJlj (j^ljillj 4 j o U 1 1 j 4_uji!l 

(jj£ij ji^ L^l i_j^JLllj . L^l J sLaJj (j-« Cj-fllujl (Jj ' I ' ^ ^ ' (jLxjij"^! L^iLjej joJ 

(jjijjj idJiJJI Ijia 3 (<sJLjl!I iJliuLp jojiLa . A \j , ^ ^ 1 1 CjLaHil,! ^j-o '^jo iti ^>i^i 
a1 <L>.L>JI <1^^jj ^jI liai Mill I Jljj (Jj 1 1 jU^U^-"l dct-tCts^ I ^^LtJv (.iJLut 

jjjjLul ' ^* ' '-^ ^LuUjI L^l , «LSjL_u 4_LiJv ^JJJU LjJ^eJj JlJ ^j i n'ir" 1J jJ '-^"i *J y i n" t 

3 («JL»JI ^ . .. -»""j JJ u~" L^jijLa ,_jjjjj (J-a^>-j i(<s-4J-a Jl>-Ij ^ j * ' ' ^j (jl ^>jju 

J I >» .A I J ' ^ i 1 1 J 4jiill 3 joJIjlII CjujSLo jojilj . 2 /<sJL«JLi <ilJI L^ oLJo Vj 
.(JjiiS'^ll ^:5e-i (<uljJI iJjLxjJ OjjIaJ Qi^ JlSjJI 

liUi Iaj^ fi j ■^" ' (ji (j-SLflj I Jl2j1I 4jo i^al ojijfc (_p (_5-IjJ j-:W f^'-^'-^j 

SjA^JJI 3_u>L2j(JI (_yji 4"iriiiilrit Ijlj^ LiOitlj (_ylll 2_iri i nlritl 5alU_.ll CLu\^ 

. Critical Rationalism 
i«Gljjl^j ij\ I iitVI (^ (JUj i_g JJI (_g^^j_5JjJI oLsoVI (_yji LjiLjI 3j".\I ^.IIj 

^U , Mjtl JJ ,^.tl c-jjiai. (_yl^ SjjiUu 4_ujJ<JI ^AjuAall ^^^ d ^ iM ^ . 1 1 Jajj^j 
5 J ".\l ^ . II (j^liLflj (j^ K Ml Cj jLjjtjIj ,j U , ,jij 3_j_LjjJ| 5 U I . ,.ll J JJ U 1 1 
SjjjcIlII qju^ oi^^ <icLuilj (jjSLu x_o (_yjj^jjtlll j>L>oVI Lj-ik i^jSj. ii^l£L!l 

jjjj1j_>. (_^J ^ *^ .Ull ^^^ (3^1^ «L^J.Sj>J1 3*1^^ (J-* L-Lt S -^ ijT-^' «U_U_U^1 (_^_A 

jjfc (_yjLLll j>L>oVlj .4.Lii>JI (_jJI ^ • "■-'''' (Jjj^^l (_y^ I ^^^'- JuiIltjJ (jLcujVI 
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i^Lj^i (^^Li. 7-jiaJI I JL&j SJii<ll aI (jjjI^:>JI jjii i3.2j.5j>JI 3^jj>J, (_yjL4ill 

t « t fi *kJLj -n " ^ " (_7-^i ^ J J '^"' ' "J «Lt_LLi:>ijl ^Jji^^S_l ijjjjljj>ij1 aI (J.L»J1 

iJlijjIlJI ^3i>^ (1>^ 4joUII 3^jj(Ji,l ^^j^joj (JJufuJj (_5-Aj "ijjixIajJIj ^j"*'^ yi.,.VI 

jjjA-jj J J U "i " J 3_3jjiJll j-ftjj (_jSj LjtJ< u I ritj u«LLii-l ' '' ■"■''^ ' I— aji ".jjfc 

^ 3 ^ * T -' lS'-*-" ' ^ aj 1 1 ^^^ I j« ^ (jjjjjiij cuLa i5jSLuji^1SL!I 3^".\t ^.11 ^yuj 
i_al_iiull^l (_y-3j '3_Lo ir. mj! L^l (<s^j (_,lr 3 ^j ^ ^ 1 1 ^j^ i±x:a_L!l (_y3 ^ • •■■-'"' 

(j.ujj Liajfj ii^jjui <lL^1ui liJLLib (J-^ * ^ J 'j ''J i."i iiij! L^l («-^j (.7^ 5^jJtJll 
Ijli im1°I Lli^J^ LAjjJlJ Llulij i4jJi2j <ijj^Li«JI CxjlS Lufc (j-a . J o" i nU aJl^IlII 
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.^IjJI aJl2iiJIj (_yxi«JI lJiASLII i3i5Jj3 j-ils G f_j\r IjjLS ^LoLJu 

(jA-«j i(J^LiiuJI (_jjLtuiiiII (_<LajJ,lj 5jJl:>J,I A-La-^jo" I rii*^! 4jjji\ i>JL^J 

(_^jl1I <i_i_«_L«JI S^jjtil j^j-fii I j ^ u '< .^ J ^j^'lj ^" ...VI 3x.j_lII J-J3J 'i^ljj (jl 

iCommon Sense i-L!j " i°:i 1 1 ,j.u.:>JI (_yJI Jljj_j j-j^ j"II I jui (ji jj^j iJ'^ 
SjsLi. ciJ^'iMiU (jji:>JI jjjju jjjjj .<lSjLi!l 4"jj< i"it jjLtujiLI (_gjL«JI (_k3jj,l 

y <t "ie-i J .^ .11 1 oj ( ,, 2i jjjj1jj>J1 aj^j tg| 1 1 fit! jl ^JUu (J-Sjul A < f 111 4_i^^^-«_a 
i_3jjuj 4j I tf>J\ <JlilSjjJi,Li ^jJI ^l~i<ij"'^ iLLijil^jvj Lijja^ tzIloj (jl VI I ijlr 

tfj-ik J . .. .-'"j .(JS<1I 4^^L>JI i_jj^l jl juiLjj 4I31 1 iij t IjiSji . LoLxj f.f_^Jjjl\ 

.-il t;N ^M 1 1 j_jjLLi i^ila 3 .J ,UII ^^ jljJaVI J-Sj3 ijiitll CjLi^jj SjJilll 
L^V IjLc. (jj '"1" ' " (J '10 '"ill (j' -> ii" ^ ' llV" .(_yji3UI (_y3 CjjJls. (_^I Sj^^SLlil 

j_A (jJjJLiiuJ, I (J 'I -r 1 1 r-jLtuJI ' ^ aj 1 1 Jljso IjiSLii . ej^j-fuj \l ^"^ VI SlJoj 
I j . .. .^ ' ^j U ' 1 1 oJl.^ . ^_jjIj?"ii 'iVI ^^j^jjJI (jlala <ii^ J'J^-'^ lS'-*^' jJ-caVI 
J I r J i3_iSLuj/M£Lll 5_ijjj>:«IlII L^JLi-l (_^l (_yji i^jJI 4_Ljjiij 1^0 1 iij^ fjljil 
ii_yj\^s^\ (jj^Ja (j^ 4l>- Jj VI «(_yji iJi»JI (_5-3 (j-u^ 'LJI ^IjI^ (^_jJ 03^ i "^ 
J'C '"' (_y^ 4_Ljlj_flILt.uVI 4_CJ_lII I j""' I ' ^ (_yl».j i(J^^ljj^jcIl1I «LlSj LjiJL>-ij 

.i>j_U.<lJJ /<sJj(JI J^J-fi (j^ J-^^ ??-4-'-* 

SjJLaJ Sjii^Lla I j" .*:. a I ' 1 Jls-I lJjSjIu (<sJ i(_>iaJ^j(JI jLujJ' ' J-* ij^ Lr^J 
j^^^ . .- Ij ^" . ..VI <d K '"1 a jLjLS «LlLu1 ^l£ji i^jls^2jJ (^^J-A JLiAjJ ^L>- (_7^i^^ 
jLj-aj (_y^jj(J,l Lkljjje_aj 3 j U II 3_wt;^:lt 3jjLo.VI 3JVjJLi i-Llm-aTiJ 

. i\j rt'iiiiVI SJSLiioA ''-=^'J:i o' "^ '^"^ ''-'^ lt^J 3 ' "^^* 

(^ "tjljLsol j<uti (ji (_,lr Jij^Qjl 4J ^iaJ (Jj 1 1 JjI I jui (_y3 jj^ o'j-y (*-' 
>_- - ' ^ '^"' O ^ ""^■' ''-"^W ^'-'^ Ct-'^ '^J . »ljii"ii 'iVI A K '"1 a (Jj>. jjt /aLtJI iLicuis 
(jjyjj (j^"iK '"la ^ Ij ^" . ..VI (jLiiuJ jui «LJi j_i^ ^SJiS "(^Jr!-* (JLo^V Jca-" i 'i a 
<:L%_i^ j^j-fu ^ ^ I «" I I ^ J ^ U ' 1 1 4 K Mil, I <:L<u£ . jt^LJii jj& Lo 3Jl>-Ij ^K i"ia 
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l_LJj_ii. (_y3 CjJl^J f_j~ii\ <Jl!VL>JI ijja Jl ^"."iM t jjj ." LbjJ (J43 . tij ii'ii iiVI 
4 I S Ml a Ij_lILo (_j_fl_(JLj IJlj* (j-^ ^j J it i—iLvlj S Jljlj «_2j joJ (_yjJI tiJJj (_5J| 

3SU"iU 5-La-jJj<jiiill 3KmiU (_yjfc iSjJlii SJSwio Liiajl 3-<u (j^j .«Ij.2IjjjVI 

(JliVLsJI (jl Sj-u^ 3 ii"i I L»J-4:»- J-^_>iJ liLxi^ '3_; • ..A'.tl LijLp. (_y3 J I^^SLl! I j3Li 

i—iL^i I LJ-Jij LJiSj iCljlS^ ct-'J' '^-'-^ tS^"-^ (_ajjjj Lijjji- f_y^ )«_Sj j<sJ (_yjJI 
jl i(_yj|j_2IL<j/VI j_j^>_iIL!l I % ... I jji Jljljj » . u 1 1 ji 5jL«JLi Ijui (j^ (^-5;!-* 

i(_j^^j'Cj I III! i-L! I J Ml 1 1 (j-« (J^i-jJu <l! TT I inl jLc i(_j.iLlJcil t-jLJI (j-« iJJjls 

jj I '^11 (_,lr LuLa. »lj S"ii iiVI (Jiii^ 
(jl i_yj\ i_y-^~Lj\ JlS j>J.ja_L^ iAj_Lji u^^ oJlSj (»L>- ' . ' ^J 'J-J>J ^*.;. '^.'J 
I j_ik (jt J-^^ JtW O' Jtl^ -u^^^ lt^ \I ^"^ VI SjLc LLj^ (jl-»- jl^ jl^^SJlII 
(JIJej Vj (jjjLSJu (_yC^I -^ U-»j jlj'C'lra .->_^-» .^tl jji LaLxj (jjiSLtilj LLai. 
ijjj i^LlJI (_,lr 3jJ(j-3 3_lLujij^ ^.Ua i_2jx. 3JL». (_y3 ^IjJia .«Lj£ IjLSIcI 

^Lpjl ^oj i_3jjij jlj.£LlJI (j^ i_al£ jji^ '.'^J '"JJ^ '"'J '^i^J '3^J-* I— ajL«JI 

j>L>oVI (_y^ 3_3jJI j-JJlJ (jl f«i 1 »"i"i S^ljjJI SjLS (_y3 sJloJI (j'^-a-J .(j^L2J 

Sj^jji LiJLfcjfj t_jj^jil (_yJj'^l oVjU-J,! Ij-uj i4a^ lLsjSiiiII (_, MiTiJ i_^jlII 
jlj^SlllLa (jil . L0L4J a\ I iinj\j^Zi\ (j^ i_al^ jjlS '■^3 nJ^Lill I JLA(_,lr L0L4J 

(jl J.^90 (_£_>.i-l <ij;vU (j-oj . - . .A aj" 3^LtuJI (jLi j< i"it (j£j <ijJj_iJil 3^LtuJI 
Vjl ! Ml M 4JL3 iSjLc (jjSj jj^ - 5-Li-«-a icLoj (j^ AjjJI jl J^^l^-ijJjIiiill 
i_j_<fc J L<jS jljAHll (_jJI ^<-^^ ^ SjLiJI SLiiiij (jl I jLjfc (_5-i-«-o • Lulj J^^SjJ jOJ 

. I j j 'I .°^." jl jljLS^I (J.1J (JjLiiLlI f_j\c LuL^ (*3t!-* j>Li^ (^ jJI j'w^^-"^' o^j 

(_yj.c. /<i£La_j (_g JJI jji (Jlj-JiiaJI (Ji«JI (jl (jLjJJ Ct^ J-i?:' O^J'^ ''^'-^ L7^3 
diljI^^^Sj liJLLifc (jjijJ .CjIjIj.S[j L^Lj (_yjLlIu5 SJjLxHo jI 4^1 mi" a L^Lj xjl^^jJI 

(_yJbJLij 5JjL»llo L^Lj I jji^ J-SjiJI («^-=j ?-^^J i-i!L(ji (Jj . 3 .^ , U 1 1 1. .li^ ^^ 
\jSjt . L^li >ljLS^I ijJIjjI f_j\r (3^1-^-" iJ-2j>Jl (_y3 u" * " J J ^ ' * ^■''-f'3 '*j.>^^ 

(J < Ml tij 4_Ljl jJI 4_cj_Lll iljLifcLLa (_y^ 3w>^ (^-5t!-* 0' LT^l J-iJ^ ,_- i' 'Jl? 
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L^-L^j i«_jJaJlj 5jL«Jlj 5j_j^>Jlj J J ii" I noil (_y^m S^LifoA (_y^ \l ^"^ VI . 
d I .^" rt J tj t i">l "».iU ,^ ^ > j) i Ll>.^j o" t fi t Jt u jj_ajjj ^ ■■■A'tl /cIjlj (3:jJ1 »Jl)^j;e_J 

Sj-A^j>. 4_<iJ 4-L>>^^Sj t rill i u^LxijI aJJb /c-iiajv ^_^ (1>^ .«Ol!i ^_j->-^jSj t rill 

jj_jSLj (j'ii (_j.iLijJll jjin"!! 4I3I I rij t (_5-Aj isLj^jj^jJkl S^jjiil I j ' J ■-' '^~ 'i-Luu 
-Ij ^" • "Vl 3JSLiiuxj <-3jJu La ji i3_L<ii«JI 5^j toll Lj^K Ijj>j3 f.\j ii". nVl 

(_p_o ^—LjI j d—L^^jSLuji I ~ < I -» I U . ^ .1 j^^ 1^3;!-* "-d^J^' Ct^' '^ K r'llil OjUkJ 

f_y.cjuus^\ j t^'ll c-JL^ (^y^ JtW ^ ^ ." ^J I— Sjj-o iSjjiJIj 5jL«Jlj \l ^"^ VI 
4 I S i~i a J I I Lifcj_j^_jjj I "I i^'.l 4 K r"i a »lj li'ii riVI 4K r"ia (jjSi V tfjjjaj 

(^H-ll 5 Ijrt'.nU cuVUJIj Lujjitj oj^ (_^l Ajj^sUI oVUJI (j;^ 42>IjlII 
4jjj_>jaIlJI >ljLS^I ij\j 3 J ^ U •, 1 1 4^^L«JI SJSLAa (_yji (Jj I L(jj.aitj jjLj j^ /<J 

jl) 3^ J • ...A" II d-Laj-oJiJI '"'1^ l^'tl (j^j n /j A , ^"1 (_jIlII <ijjj.j>JI CjIjLijlII jl) 

.(4aKJlcjljLuLJI 

«_jLSj_L! ij-SLaj (_)-& :(JIJjjJI j-J^J T'J-^ ct^J-^J^' (jjjLx^^I \jJt u^i^J 
i—lL^lj ^3 Jj J • " ■^"11 d_Laj.0J(JI 3jj U'.ll j I .^1 ,_f^jj| JJ-JJ (ji d-uJ^jJtlll 
. Ij-:JJ^ lljLS^I JJLC (jl£ I 1 j " (_j.iilLl (_gl I I j • "■-" (»^J-A SjLjvI I Jui (j^ J-)^ 
jj-f^ (ji sLj-ij^-jaJLl I )«_jL^jJL1 ijS^A^ iJ-A ■,(_yjQjl (JIJjjJI (_jJI J '^_' LLAj 

jLjLS^Lfl i—iLtjVLi I JLA (_,lr ^J^J^^J SSjil^S-Laj^wiJI ^jjJijJI (jLi (_j^^jJI 

. L^jJSlj (_f^ jJI jj-j3 L4JSLI iSj^JajJI 3 ' '^.' iX^'^' J>P ^ ^■f^i>?-'^' 
_ aj-LM\-l 3_J^JjJI LL>-^Jo"lr ri tVl ijiila iJjsJIj _ 3jL>-VI jsJUfc ^^Sjjjj 

^ ^ U : 1 1 (J_jL4J^I 5j cL^ fjJt i3 ajLi^ 3 jijajja 3j cL^ f_j\c 

(j-ij-la (j-c ii_jj J-SLlllj 3 ' '^^^ '^W-'! l5' 3.i""'""'^^ <1^ Logical Asymmetry 
(J_LijaJLll (j\-i ^ ^ ^ U ' 1 1 3J^_iJ,| (_a^li>.Li ^ ' >■ ^j 3^"^ ^ '"^THi^^^' )«-jLSjJI 
(j-Sj .^Ij ^" . ..VI tl K i"i a <-l!Jj-J I JJ .dj.>»^ll CjjIG V SJLv lJiJI ii_jjJISIlIIj 
(J^ojSj lIiLjVI (_>^i2j 0_J^i5 <Luiai]| i_ijl£ (_y^ Jj^' fn 1 ri'»o 5Jl>-Ij (_5-fl-i 3JL>- 

jLut-a (JjL^_u_u IJiS t(_j oU 11 t (JJ.I%Iij| 3 ' '^ ^ jlt^ pj'^ * 1_l21^_l4 u1^.i-i3 (_^_^_J1 

• t-uJiSJlII 

7 JUlJ LifcjJ (oJj I '"a \l ,^" joJ ^jSj i^LciaaJ l". r njl '^JLX^ --^^ "^i "-^'j-^' (j-*^ 



S^9 



7l_fjL>.^l !«_0 4.tu3LuJ,l "ij^JJUlJI CjU^Jiilll 

Lj^J^ L^ I 'I I ii«i"it aJJt^ . Jlaj L^jLj^iU jtuJ ^ ct-'-^' O^JJ-^' J.i ' "^ ""' Li-^IaJ-a 
^-laLlII ^^4^1 I— fljl" I III ^ .d-utljJI ^'^-»ltl ^_^IL>. ^ol<tl i^kJlSIlIl JL>- I j'-i'-^'j ■ 
VjJ » '^ ' jjl (JjLjeJJ n_JjJ»-3l (_yji LiJLlJiJj (JjLjeJ jjLj L^-Lo jj i nil «LlIl1!I 
1 j ■ I'i III <i" "ij 1 J J ml L^iUa^l JL>-LJ -J ' '^^1 (j^ Ll^p^l J^l Lu3J^ L^la 

Likj_j_LiiJ Ajj (jl (_yJI (j-*lj-II Lii^^l (_yl»- l-yjJ L« J '^"ai L^^ Ja^ llSj^ 
(jJo-Lo jLLsl (_yi M ,^" ^ Ij _i I II J J I iij (J_i 1 1 JljI /<s1«JI (—fl^jlu V I JSLib 

(_y^ C^ITli^ (_j^I L*JLb^ 5j'.\t ^^ V Sj^ jl SjjtS Jls-jJ Vj .J o"ii II U aJ?"i1I 

iLal_4J ^ "i\t ^«tl Jj.^^'ll Tt^lo djl 1S3 I iii^LuIl Cjlj^JaJJI (_y3 LLii-JI (jx. 

L-J-La_a (J.C (_, l-V"!! ijJiLuJIj jj'J^^^' .^ J 3 ■^ " Tccisjf LiSj . Lulj 3a \l ,^tl 
L«-jlj Aj-SLjE-a (_, <i 1 < !1 i.°"i -a- J tlj '3 I '^11 (2>^ (_, 1 V"i 1 1 I JLiI (_yi»J V (^^1.2^1 
I J-ik (_yl^J . LoJLSj j^I '3 ' "^^^ (j-* ul^p^l _,>i^l 3j^-laJ (j^ lJijSiSJI S^^SjLi 
i4_ul^^_SItj_ul (JSLifoA ^\-i i^_^_jJj-5ElIJl ^UU fiLt^liJUl ^j II ( II 2 1 LaLx-l (3 I ii"" J^3e_ul 
,^^Jj-jIi11 jj_ujJj aJL^HJIj I /I ...sit 1 ^ 1^ ' rt 0-«ljLa 
L_3jj_uJ « ^_yjv^jS J ( II (^^ ^'^ (^^^tH^ LAjU) (j^i *lj-Sltj_u2ll g< Is Ml a tHulSj 

■^"ii^^La-j . Principle of transference 7-j_LaJI Ioj^ t3i>^ il>^ "^ J-^^ "-W^ 

(jLS i^Lii^ 7-jl^ jl i(jjiAi!l joi^ (_y^ I ''^J 3 ' '^„' 3 ' ^ ^ Lr^ 3 ' ' ^J '-^ o' 
jjjj x-iiajj .(<sl«JI TtJju (_5-3 I '^_'i 3 ' '^„' f«^L»JI 5:-4J-o (_5-3 3 ' '^„' i-* ol lJ->^ 
^_^I1j*- «Lj_aj_4JLJ1 CjUj_ka_ul ^j-* ilA^rr'-* ^* '"' ^ (J-*^ • i J^S_A ^^jv^^Sj i nil ^Jlj i nil 
.(_j_fl_(JLj i_j_Lja_j J-J5J tMIlo ajj (_P (J II «i i"i11 3jt>^ 3 jj '--^ '^ ''J^^ SjjIL>J,I 
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(j^J (j-« U^ivl I jl VI J J I n't (jJ (.3-*J IJJ I nl (jl JaV 4_lL4J>JI SLpJI (jl 

j3j>-^ aJl^ (JL<iIL>-lS _ cLijjuiaJI (JjI JloJI J i j ' <ijjL<i;vlj^l 4_lL<ijl!I SjjIjJI 

(JjIJlJI (jX. sLjI^LlII ^JJ^I I '."I \l ^"^ I ijjjLjj,! (_ji^ l_2j_l-aILlJ _ I JlC. (J ri I'lll 

_ ' '^j ' ^"' ' i^I 1 Jjiii'll iljVjLa^j Ji2jjl aLoI CjJlxj^ ct-'^'j '"'4^ SjjIL>J,I 
. ljj-J-« ■ '^'^* I Ju^ c^-*-*-* O' ^>:i-*-* * 1^^ ^j ti t"ill ^J)j-*IIj jjjjL_ui ^_^i^ - M^ 

(<sJL«Jlj ^jil rii'lVI Jii<ll 4^^ic. (j ' '""' I '-"j' (jJ'-'-A' L?j"" "^^ ''J^ L7^ 0-^! 
JL>.JJ Vj .(_j <ll<ll tiliJtaJI |_gj" I ri a (_yi^'2l (_gj" i nl, I (_y^ I'.ii i n"l Lo i(_yJJ^J»jJI 

(jV , ^Ij n", , ,.VI 3_L£Lji_o LoLjj j-je-iHj (_gl iSjjj^ j-i^ 3 j\\< nr- V ' " ' I j ■^ a 

(jl (_5-Lc Ji_iSL1JI JjI-«-J I Jl-A J-J5J (O-cuJEJ (.T^J •w>'^''-P '^ «Oli e.\j ii" I nVI 

4j1«j«JI LcjLp- (_y3 1^1 nL-ul (_,lr ' ^j ' ^""' (jPJI 5j>2JI 4j3.^jSLujJI UjI jLSIcI 

1_^Jl1I jjk iJ-"JI (j'j '(^3^1^ i>Jtij (_y3 Tccisjl Lo jl^^SHJI 'LjejILi <ilJI I". I nA 
^j\£^ 4^LtuJI SjjJajill <ijL»^jj tj,^ 41-9 )«-SI^I (_5i^ jl^^S^I ^ J j ■-' " (_p3j^ 
Jjij . jj JjsJI (3-*^ ' (j-* »ljS" I nVI (±£^0 (jLj ^ l_^^s i~<l «aj"tl jjjLA . Sjjjjtlll 

(_jJI «Lj_ljJI -' • "^j iijLsJI (jl^jj>JI (jl J. Katz (jjijLS JlJj^>_ljv ^ ..A'tl j<sJLc 

d-oLol i_g^ V jJaiJu J < i"i_i I <i M'^J ijJS^U 3ijL^ Jt^^ *It!-^Ij (_PJ^ sLuiiil 
tOLaUlifclj (_y^l (jjKU Ajii-I JlII SJUJLs ;t_jj^l ^jiaj «Lai-VI (j^Lol VI 
' ^ ' ' ^" jl LijUal <tJ j<sj-uj3j ^l-i^l >ljl <iJLjL3l JjJj JJi:><J (_7^l (_,-* <ijiSj«JI 
(jLs i(jLaVlj ^1 « U tl . > U ^ "a LjiH^A (jl^jj>JI (jl^ Ijlj .S-uJ^jaHll L^JljL^J 
CjLlS^UjI (j^i^ * Ay^W \ I J J . ^ ^ rt (J-^ ^ l^f^j i4_Ljjt-A gljolr A \\ r n <i ^ /cH^^ /cJLtJI 
l,^! ULc: -djLa. L^jdl 4olr 1 r>ijl 4.«ii^ _ (_^l J-JI (jLuJVI 3JL*^ _ 5j^UAtt 
"J J '^"j (^ jJI (j^lj-j-sVlj tg) J qlr 4j.iijc£ 1.^JLl2jj I j '"J ' ct^' tliu^-ka-JI 
jj ,^", tl Lai ii_tj^.jaJL!l «_jLSj (_yJI \'jJt (J^ (j^ ■ t'^ _■ jj j<u ...SiSLifuil iJ:>J 

i^J^jJl]\ (_jJI L^la l« '^ ' (_ylll «J-JI <ilaij (_yjfc JljLS^I j>jLjk (jlj (_yjlj S" I nVI 
( ^ T tj '"^) W-^-^jA3^^*Ti-*J 1 ^ ^ U ' rtj Ll>-^^^S_u_u (Jj'ir" I ria Iju^ (jl Ttxiajl Jl^ 

• sljjjjl (_yl^ 
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(j_o 3_Lvj_o (_gi f_^ V i(jL^ pjj i_gi (j_o »lj ii" Mil LLoLoI jju /<J iJiSLib 
x-sljJIj J-2jJI (>_i 3^>L«JI cjVUc^ ^ Jl-?-* lS^ u^ "^j S^jjiII J^Ij-o 

(j-a LljL^ ^ — I -> " J ^Ij ^~ ...Vl d K i"i a ^^s>- AJ\ J-J3J ^SJ^ '-'-d^J •(.T^i>?-'^' 

rjji-f «LJf 4_y3iiLiVS>ljL3 «lj.iIjjjVI SJSLio jj^jj^ Jji:(jVI Jljirillj 
(Jjcj (<sJ «(_lSJ I d_j_4_i_4_»j Cjljjia J I (_pLiLA ^ij <i;ijjjjtl!l 4^j toll Lalalo 
djl f«-'^j • i-oi-«-i i>jJjL>- i±jll>-l 1'-'^'' (Jj 1 1 JL& (_jJI J '^jt ^ Ij ^"1 , ,.VI tiK i"ia 
• ^Ij ^^^ «L_lS_1 i cLo^^-uo^-a <J Is t"i a ■*■ ^' ' ^" ^^ (^^ri-*^ <d IS t"i a «Lc,Lj_ci3 JLLt_u_u 
J^jv CjVjLtuJ 5jjj-3 (_y3 4K I'lll pjj-aj (_7SLI ^_^^U'l I «Q^ljJ J<" I III j^al 
f.\j TTii iiVI (j-a ^^l-^'j'a ^ 1-7*7;^ (.7^ liiljij i V aI »Ij ii'iiiil liJLuk (jl^ I jl La 
((jl Ml i iLl Jl.2_«JI (Jjv)) r-jljJI (Jiil "ijl^ j 1 1^ 'j (Ja. 4Jl . Lla "J'K i"ia (j-aj 

4£,j_iiJ Liiaji TT <i I iij Vj '(»j-23 (jLi L^ TT 1 ii_i 2 t_!^LjiLj 4 K i"iU ^^s>- f_^jjLJu 

1—1 1 I iTiSl (_y3 ijj-<tu (jl (jSjsJ ^j-^ j'" <1jJ| Jjjje-O '"T J'I^ I ''^J^ (Jj I'LujJjiJI 

"^ J ' ' ' d ( III *(_^-*Iu Jj>-^ Jl J Lu£iIL>. U i«Lj_»J^JJ?Elijl «L^^^JJU,I jJlSLlul i^J^ ^JS Ml ^_^) 

j_ijj J J J <"i t jl i<lxjjjjcjj| d tx ^ \t 1 1 I I Jjj /t^-La JL»-JJ V (_gl i(_yjlj S"m iiVI 

.SLaljji. *lj.21,^VI -.jjj'^l 

J(jjl (altll /?-4J-a La •.(JIJjjJI (2>c j-yj (_j-L3cj (jl JjV i Ijtjfc 1 i I j '^ I jlj 
(_flj-«_a (j J < >* rt Cjlj «U_al£JLa 4_uu^ 4jj_liaJ (jjljl-i *^^:i>-*^ ^>-p-*-' ^ J^^ 
iju^e-i TTLjoLij^ L_uL_ul (_^_A (Jj 4>LLa (jj^_u «Uj_ki_iS (J_alSILa ^_^jLi:>.l (_^^IL:;t_aj 
j_ik IjLjij i4jj^Iaj sLujijI J cQjjjjAa (jLj L^jIj J-i>^ J 6' '"'^ ''■'^ ?-*J • j^^"*^ 
(_y3 'jt!-^ ^■'■^^" ' "I (_gjJlj <ij;v^^jj diL^ji-jj (j^ iji-LlI (_yjj/Lj/3l I j I « ' "-' 

.Sjji-Vl <:LaLj| 

(jlj jij^La !(_ , U I I ^(j'<{\ i-a j ii i lj"'^ _ «(_yji J^ J^^^J "^i' - J-!J^ o'^i 

^ ^ -» I""' (_yl!l !(_, <iUII /j-4Jil (_5-3 «Gj^Jij (_y3 ^JJJ '^!-'JD''^' oJLjk (Ji^iliJ 

ti "1 rLi-i^ (_yi (_P-<»^ L<t^ lUaJJIj SJjL^I 3_lJT u-i, Sjl^Ij 3 o K (_y^ 

, Aj I , >. -- 1 1 ^ .^aj >n UtI ^ '^a jojj,^^;;^ ( j^ || ^ ^ ^) Sjj^ I'lll 

La»j Ml t <i_LJjjl jJI J J '^"' L.«S (_)l3j3l -^ '-->'" (_5i^ L<fcj.jj/Lj SLpJI ^ '^aj 
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5j,aiJ| LliLii^ ^ Lul (_^ '^^W (_y^l (^jKJI 4^>Lc: ^ Jj i4^jj(II ^ 

^LSJI ^iJj 1 1 ,1 j! i4_<ii«^ (_y^ ^Ltll tiJ^Loj nz^\^ LjI ^iJjl,,ill JaUJla 

cijjirii (_^I iiiJIij I jui (j-u La jl i^Liill ij^i (j-a 4j^I f-o <ic.ljj^ (_y3 (.y^l 

J-J LLLAJ VI Cxx^ L^jjJ^ S^jjillj . 3-Ljj>-o SKmio J^ 3JjL=e^ VI (j^ 

(j-Ls Vlj (11) « UaiJI jL«jIjj,I))J J^I jIj^I jI S-iiisLLa ^ JjV (^SLI 1(7- 

J i<^°il (^1 (Jjj^^l (_>>-l (j-o I (i<jo> j-p-^ iJ->^^' ij-* SjjS 7-jI12j jiSj 



5 A L ,^tl j^Ls i3 I ri'^LuJ,! J^LsJl (Jj^iSl (_y3 Jj-aJI fn 1 n''- ' • « ' -^_' (j->^»- Lot 

: (Js I'lll jiitjj 
2j»< tl< ^^ X 

V' — ii< — ^^^ '(" 

2^. It. ZZ •^ 

(_j_iij i^LILa OuJi-uAall i_jjfclJUIj M-u-un 1 nil CjLfcLsoVI JJlaj Sjjj^ L^I 

.SJl^ 4_L>-^^aj plj-il (_y3 (_p3jVI «L>-j (.3-^ SLpJI j^iiJ Sjjj^ I ''^j' 
^ U" ^ I J I I JlX>- Lvj.jj< I jj^'' ;"-*^J 'J-lW J'^^' ' . ' '^'^1 (j-o 3 A l^^'^tl oJlA 

cjVL>J,I (_yi>-j i(_yjL<juVI ijjl in~i1l (Jj^-^ (j^ (jjLjlill j_uSjI (J5'L>- I j"j j ' ^ 

(__>Iij^_tA^;v i"i I ri tjl (j^l 7'jj-o I j^'l'-' i<lcLul Jl>- I L^jls jJt L^jJaj (<sJ (_^l 
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jj ^~"a L^lc /JiJ-ij i_^\ a y^^W ^QiJI Lai .(_jjl3U^I JVJljjj/VI r"^ '.' J J ' "■^"' 

3Jj|jtA (_p /a-L<^i-a (_y3 iji-lj LLaiJI . j o"i i nil aJl^jJI (J-flSj (_y^l (_,-* SJljsJI 
^_^_Lt_a ,i>jLt_uj_ul (_3Jj_Io j2>^ ^ o"i t fill AjL-flUJI (^^Jj-Ls 4jI j 3-Aj i«L»_L>tJ jjj'r" t II ij 

.^_,.<Jl>JI lJlJuSLJI j '-^ ' "J , -t i^"tl ju:^ .<jiii->ij i_^i^ ^j-^^ ^^Lu^^l ^1 \jjt 

^^^ ^ I j . .. 3_jL^VI i". -a- j 1^1 !(_, <i U!l -f j'l I Ji-<-»'-« (j^ J-iW l_P-^ '-^Ij 

•,4jJLiII (J^ljJi,l ijjs>.^U j! i-.tjU-^ti Sjjj^ 

Lolj I <i_L.iJj.j>iJ d—iLft^. 4 K i"i a Lol jA K i"ia (j-a '^.^'^ jaJbiJI IJLjJ ". ( (») 
L«-jlj jtjjjjl fjjs JJcJ (oJLlII .Cjujj(j-3 (_y3 Ji^j ,_)Ioji (_gl iSj^Jaj 4K i"ia 
. l^l-»- ^".^ I U" . ..I ^^ J-aLj (j^l 3K Mill L^la jLlJtj^ I (J^LiiuJi, S-uJl-a (_flSlj^ 

3jk^ Cj-uljJ L&jjJiJ 3 K Ml 1 1 aJJtj . 3K miIL Jj 3Ji^>U,Li ,_,^ (jjl ^jull 
jjjSLj (jJ I jjl-* (JjalSUI i_ajjiill iSjiiaLc. tjjSi SiSLiuil (2>c Sj'v lill : (t- t-) 

joJLjlII I_2jJU (jLj I L^U^JIJ-O -' j ■-1^' ijj" 'iK Mill (^4^ u>Jl2jJ (J^V 7-J-LlJ VI 
3 l< Mill ^- J .^J IJl^J l3.5tji3l^l J>L>JI 7rllr^"t V liU tl^jU J^^ V liU 

«ul •ij'jji.VI (J^l MilL L^jL^^Lcj 3jJL>JI l^KLA/sj L^Lcj^ "-^j^ ''""^^ 

H_gjLjIli-l Lijl J i_H>JI i(<u^iil i_H>JI T'J^ (j-a (2>Sjijj^ A K Mill lJlSj^ Jajjaj 

SJl^ CjLj^_Liu iSJlC (Jji>- 7"jJ^ (_3-Il ^''■^''~ J^ lJ^>»JI 3JjLa^ .(_yii5ji J-*J 
(_pl Ml II (__)ia_»_jJ Vj-Lv TC—LXJ (jLl (JJl^LuJ jl I I j • "■-" "^K Mill (J:>li (J-OSLUJ 

V^Ia. _ I jui (_yJI 3^Li3VLi _ 7c_Uj Jl3 L^ia >L^ (jl ^ fo^j-II (jr^ i3$j"iMill 

(j^ jLiIL>-VI (jA_<jj (— ajS .Cju^j>-3l Cju^JajJI x_a I jja i-L!j"i mi" V (_pL<iLl 
l5j JLa^ (t- 7-) i_^i^ AjU^II ojui ^_y3 jljii~ii iiVlj iLtusLuil CjUjJiiill 3^jji5c^ 

iJ_i^Llll jLni-VI i-aLiuiiSI (_gi lojijiij (^SUj La ^1<j"imiI i±t».LJI f_^ Vjl 

jLlJtJ jaJ . I j ' " ,_)iuLJ .al < j"ii iilj 'j" "' )«_uaILtuJ (_yjJI 4.x-<-uL>JI t_ijLajJI 
(jji Jjia^'^l 3jj t><'tlj . 3jiij"ill 3x.jju>J,I (j-u (j-a Jjia^'^l 3j^JiiiII i±*;vLl!I 
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aJLlII jjl 5JX.L2JI (2>SL! . I ■-'j""-^ (jl^ lil I l-»j>j-u j^-y ^^j i Jl2jJI cjljlpi-l 

J .^ "ai (_yIL>. jLja- J I iij iJa_fl£ L^la Uj^ ij^ <J^ iSiSwiiuIl iJ:»J V 4J| jL:aJ 
^_yljLa I La Lajj JlIcj (ji JljV iJJjlS U,j . (jVI (_yl>- J^iflJ (<sJ 4jjJiu ^^ . S JjJL>- 

.(14) jLlIo-VI r-Layi 4j;iaJjLi Lalj ijilflil (j^jLill IJl^j /oJIjJI JLJ-L Lol 
. I j . ..Ai ^t_a 3jj \>.'<\\ i^jLcujI (_gi i(__>iiaLuJI (j-« L&jli-J 

j<s_L«JI jjLLi-i (j_o (.3-* (J-* lO—'-' ' Lj-S-Li-Lo I .^-»a 3^. u:tl ^^-»a -i_j 

/'^^l4i«au,r i, „U 

CjljLili-VI j-A l_<j/L<j<i i«_ilJil /j-^Jcil J^so ii—xjJLji'^l jsJUi (_jJI jJajJu 
Vjl (JjjJI J 1^'"'^ Ct^' Cr4^ , Aj U -^ 1 1 ojui ^^ jj-p S-^^^^^-^'j ^ U^M ^It 
. ljtU^Uj"i III '"• i^-al "tjlj lU^J^ L^ I ioli II '5^ U'ltl ^j^ dU ,•," , ,.1 1 ^LllII la 

iCjLjjiaJJI (_yJI jjLs^I ^ JLSIJl |_5liiJL(ji,j.ujia i«ljjlij<>U La^LLI jiil Vj 
djSLIj i2_uj;.j>o 3Jj| ^ Lufc JVjl1<j,VI (jl Li^ . Luj J^ VLSlJl ,3£1j /.J La 

.(_aj_i^ ^^^1 iTii III jVj'i III 
i-Lj (oJLc ijJLufc (J ihI ./o-aI LijK I jjul 3 U .Ti, ,.11 TtjLlill Lijl5 1 <iKj 
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dia. (jl i_aj^ 'JtH^' tlo-LJI i_aj^ jLla i3JjUJ,l <iJjLo.lj ijLai-VI JJIlS 

JLi-il (_5-ij-y i^JJI J-<k 'Ulj (jVI (_j^i>- i-yJ-I i-« (J-UaSl jjfcj iS^s^Lo^^ili'iil jjk 

i_aj^ iLiajl^^jiSL!! i±i;vLJI (_aj^ oi^ iSjjJiJJI jlaj jl2JJI tcjso lil Lol i«Li 
5I< MiU J^ ^ Sj^JiJJI r,\ ,V<^ Lujj .>i^l 3J£wiiLi ^<4i^ .LUi^l I iU 

i(j.>ij aJ jjl (_yl>.j .t:ixi>. ji^ «LlL-3 3I 4K i"iU CxjLs j_! I c^o^^iiSI «l_loJl2j 

I .^j? p" jj (j! t-i^tj ^LJI (jla iSJjJlj SKmio |_^I Vj .^Jj-oVI SKmiU V 

. 4j^_ujuaj 4j^Jij OjJJlJ (J-uJ-I 3_wj , ,.^"tl 3jj u:tl (_yAj (jl£ (jlj 1 1 j ''^J''' 
.SjJjLsJI 3 iil->JI L^ IJljj i2 A L4I0 j<sJL«JI Jii-Lj SjiJJljv (J^LiiiLA ^GLjIs 

^.^la (jl . (2a if 7- 7- I a) tGljVi-*- (Ji-lj Cj I J J S <"i 1 1 f_^J-LM Ct^jJu 

. «CuaJ i_^i^ Ct^' (1)^'^' 1— aj-«J <_!^Lj/I ijoiajJI <_j^Lj/I jji LLaJJIj 5JjL>JLI 

UaiJI t_ujj-ajj L^jjjSiJ ^jLJI 4liUJI 4A<iJi]l CjljLli-Vlj (SJjUJ,!) 

il (j 1 ->- JjLa_i^ 3 K Mill p.^^ (jl tix^Lill fsijtjj 0' LJ-* ?-4^' 3j^^Li- 

/oJL«JI .jji-VI jjk ^U^ J .'^. .^j i_fj^i J.i-T (J^ 'l-^-ij^ ij^l I j-<k (j^ (J-'-^^J 
ajj^ill «UjJ (jl Jl-»- ij^ (_5-3 LsjLc .J .^"ai Jjl-v ^1 3'iji h JjI-». (j^ jj 1 im 

(j_o I'J'njjt^j joijiJI (jialo ^j-^ j'l I 3^ ]\;\\ ojui JJl:>o (JL>JI djLxiiajj 
CLi^j U^J . J .>■ "a*^l 4J'i/ (jVI 4_i p 1 1 III Cj^J^ i(_yJLLSj jji Lijl J 4JI li^p- 
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jj-« 5_^_jJtILa ^jj-Aj dj 1 t ri t <:UI t fit, L^ .jJjiiSl j_A La ^_^1 ^Jj^^^aJ] jj_* JlJ Jl (3^^^ 

' ^ aj 1 I 1 a J o"r I nlj tljLLuSHJIj ilj^ijjjilll (J^L>- (j-a L^LjjJISjj «LujiJi:>JI 
L>.jjILo Ljjvl^^^j jsJjlII j^iaj i_jji:»J i-X-« i^i^LiuJi 4j>-j|jJaJLl J^LsJIj i(j-*'j-!' 
j<s_L«JI J < -»-_i (_gJLjl (_gi i(_yjl jdl ^J"- '^"H TJ-^J-a 'LJj • 1 -ij^" . .. ^ LLai. jjjijjj 
Llx-Al^La t^ oU |1 Llt J tt- u l 4-jjl^ ol ( til 1^ 0**! ( n a L?&-L7e_i-^ ^ , ,. A > * ^ , ,.A t ■>r ">■ .^ * 

Tt^jil I JLjk ^La i4^jL^ 3_^- ^■^"' (_yJI Vjl>. (Jj-3jj ^ (.7^ /<sJL«JI (jlj 'J ' '^^t 

JLSJLII cliljLjIli-l ^-i-'i^ JLjjso Jl^ 3jj U'tl jji jjjJ^Lc (j^5e-ij 3"'^-'^' JiJ-i^ O^ 

(_gl ijJLSI CjljLiHi-V |_3Ji-<i pj-cbj-o L^l .i_!jl£j| '<\<i"i"tt-a L^'ii Lxiajl (1>^J 
i5 JjJL>- Sj^Jiu (_pJ "^ K i"i a JN i"ij 4jolr Sj^Jisj (_gl i-jjJlSjj ii-jjJiSj LliVjLa^ 

3_JjJij (_p tjj^ tilx-JJt-1 """Jj lA'.tl ^j^ J I ril I rTlU Jajl^pJI (_5-i-«J '^ j'^ ^ Iji^a 

. I j"^ 'I ' " (2ha 3"'^-'^' LT^l M^^' 
^^ i"^*'' ' "'a i<:LL>.^jJj!LtXl JLuLflUJl ^_^1^ ^1 (2>^>-4-l i(3^j-o La ^j-xia /^^ 

.(sjjjLs- ^i>^ lsO r>^' J^' - 2 

.SjjJljsJI 3jj'^'ll (j^ jUo-MJ SJjLiII LjLiiill dsLuIxojl _ 3 

CjLjjJaJLlI 3x.jji3tA (j^j (j-a (Jjia^'i/I SjjJaill (_^I i J_jL>JI J'^'aT ' JLi.'i/l _ 5 

.3 I ri'^Lilll 4.a-j"iiil,l 
jl III a d_Li^lj_a (JjL:a_j IjL^J 34^ i^lS i"i a i—iaj^ (JjjjJlJ L<iJLl>- joJLlIIj 
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^jSLa] ^jj^ t^JLa-" ( til J ^ '^\\ ^j-« *Jl^1 .^ I ri ill «u_LA-£ijv jJS ^_^1 JuLu-uj jJj^Id 

l_gjj (j_a (Jj|j_l1^ ,_)iaL^j_j sUl^Ij aj-itj . JLjjJlJLu (jLjijI ajjs>-\ Lxj) ^^^^I 
(ji I _ I -»■ J j<s_L«JI (_y^ . L&jijij (ji ja^Lj^v (_y^ dl^", , ,.1 Ij ^jjJoJI < ~ 1 1 A U « i 1 1 
^>?< a j<sJL«JI .sLfljLxJI (JLL>-'i(l i—SLlii (.7^ (_k2j LiJi (_5-i-«J I J-Aj LajL^J jjJEJ 

joJL«JI «Uj S^L^I CjVjL*^ "-dJiJ I'iijLjiJI <Ij2jL>J,I CjIjj I— flJ^J (3:^1 (j-a 

j ' '^11 (_^l i-Jj-St CjVjLa_a I j ' Jj_p_iji_L3 I LajjJaJ (jLi LolSL».l ^^I 
.J <i"i I II U aJLSjJI iJj^Ja fj^ 3^Lli^I liJJj Sjjj^ ct^ Sj o"i i n a CjVjL>J,Ij 

(_yll^ JLjjjuLlJ tjl I II "tl J_Lo il^jLJIj Jj^IaJI jLJi,! I Jui (_y^ i3^jj<II 

,((_yAi«JI) |_^jLiiII ^^jSLfllll SJLvj^j 

(_y^ (_p_<jJ13 ajLjsJI Jl^LsJI ^«U^tl j_g| ^ IjI'-'l i"^J '^^ j-iSLflUJI <il»-j_a 
J j "^ i 1 J— ij-j j_L-i-0-j ((|_jJ>-c'^l ajLcir*- (_5i^ 'LfljLcuJI)) <ijjljLjl CjljuiajsJI 
(_ylll d_ujJLll i>JjJL>- /TJ"^ J-* I-* lAJ -" _; '-^ « 1 1 (_^j_cm Cjlj_Ji,l LaLxj 04^^ 
<_kaj^ L^ <4-ul JU LlulS 1-4^ CjljL(ia:>JI Aj.4JtJI (_^i^ j]i±uJl:>JI <Sx1\ Cjjujus 

i'\ I II <i"itlj iCjLsIjJkJIj j-uoLj^I ^ u , ,.lj 1 j<iJL«JI J J • " ■-'"' (_y^ i_P-*-^ L7^w>-*-* 

V i_fjj-l SjLjjlj . 4jiJj^ JLSJLII jI I 'I Mill j-pJU ii»J^>- . LajL-o _* U_5^ '-4^ 
Lijj , ( j») I JjJljij Tj.ic2 2 (_jJlI11jj I U-^tl JjLjjjjiJ 2 (11) A J U -^ 1 1 ijjjjLxj 

(_y^ U" Jj '-^1 1 »LaJl^ ciJjS Ml (_yl^ ^iila itilsl Jl^ J-:'^:' O'^ ^ -(Jj-^ ^ jj '"^ 
JLs U (_yxi«JI /a^jL^J (_yl^J i4^j^>lall jK^'b/lj oLJLjJlJJ /.uijLiJj Sl^^I 
(J_»^lj Uj i4_LjljLjJI dJLvjJil ^1 iJliljLUi^JI eJJt (ojIo (.7^ 3J^ '^3 \j-& 
"J^ 1 ^ ' tl ^ 1 1 II j_LSLiilII dJLvj^ 'j'^V (I^'-'^' (*-* t3i>^"^' J-^"'t!^ ''-^i^^ 

3_i.ijj_c.| 5 J ^ , ,. I'a Aj^jSm JjI i4jjjj'i/l S-jjijjJ,! (-sLiiiill^l (2h« 'Lj'i j.2jJlj 

.(Jjii3l Lusj^ 7-jJajj (jjijJLLj oJQjj/l jjio I ii'C il Jl2Jj tii^j^*- 
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j-jS.JLjJ\ I.J I ri t Lftjij I j II ^ (_, 1 r 3JLjLj JJaJ ^^jIsLj'^I (jSLI ij-jJaLjii 

.cLsliaJ Lajj iJiSjj UaiJI i-2JLaJ Jl2III (j'i/ ij^'^^^ (j^^^'b/l t_jl^pSVIj 
ijSJs 1 1 « U I a I jLjv jI Lj-iLoj (j\iL».jJi,l (j^J i—x^billl (jjijJ J^^J lJ->^ L«J 

jJl^ (_y^jj(J,l j>jL^;»-j <ijL»^j3 jLj-uI (_5-3 (j7ij<j _ ^ • "■^ ' j<sJL«JI i_^^ - (jLtujI 
5_jjjij_U3 4jjl2JJI 3JU.jJ,I c^l^ liLs .4jJjLu (j^iU.jJ,l (>j ^a^UJI (jt Li^ 

L^l ..I fl"i ml L^ I'l 1.1 n'l Mfj (jl JljV _ «Qj;JaJ jLiIiil sLul u^ - /JL»JL3 

I j"'" pLajJI (jl Li^ '3lj j • "_' I j ""' (_,! T-"i_t ^La i l_o j^^». (_yJI L-^jJoLx^jj 

.*UJI 

tfl I III La j-;JJ^ J-^ (_5-II i_pi-X-i <ijli joijiJI J^Iaj /J-4J-0 (jl I il^^V LijL«Jj 
(jjSjJ joIjlII .(jIoJj^I (j^J (_jJL;LiLaJI t—lLjelLlVI «bl '^«_;jl-^ll i—lLjelLlVu (jjljl-i 
Lh-ij «i I ^J (JsLiiil (Jjv (_y^ L^ILos^Lo iJltje-iisjl (_yjJI (__>^J^>-iII tiJij (j-o Lijlj 

L^l LaS i(jjfcljJI Cj^^I (_j^i>- «LajiI LiAiisu (_ylll (_>^j^>-iJI L^JI I j-2jJI aLoI 

LijJjjij (jl L&jjijialj (JjLjv (_7^l jl ' L^J-* <— ii-cis^l (__)I3 j^jji! I cdJj Cj^U j" I III 

(_fj^2l (__)l3j^>^l I jjl'' CjJiSLa-j . / » J I u ^ 1 1 LSjLLiA I '^j. "' (1>^ f*-^ ' '^j '^■'^JJ 

. LiSjLoV (jjiJj (jj-'jlj'-^ l5JJ-^ ''■'^ (.7^ J-iWJ isLtiilu 
3_Jj-Ii_i (_5-A (_^j'^l i(_y^jJ5-j-jJI jjU~ll jj . ...A'l (j-Gj^Jij «L<iJ (jl cdJi 

culj^l j^^ ^1 ( 1 829 . 1 744) J. Lamarck liJjLoV (jLv ,_^jj| ^LjJI 

^ ^ l"j ■l'-'^'* I Ijjii II (_5^>JI (jSl^LII jjj (Jj(j>oj "^LliJI CjIj_uG (_jJI 4_l>-^^^lJI 
(jjfc 2uili]| 4j;tS;llj .iiJ>l4Jlj sLlflJLi 4liJI «Uk: Cj.<iSo- VIj i2jI^JII iSJUfc 

«Gjji^j L7^' il>^^' 4jJLt^ (jJI 3_t>.^^^l cj l^^jJLlI I f^jj (_ylll (jjijl J Sj^JiJ 
^.j ,Ull (_jLjtiJVI SjIac (_y3 7cJj-3^U *L2jJI (jjSLi^ ^^rt^' j-* (_ajSLl!l (_,lr 

(_yijj (_ylll (_yji I jj.,."al :,i. i<|"iii|| j_^i£. SjjLill ,_fj^VI pl^VI (jl (_yi«3 (_ylll 
4j5_2JI 4 jql'tl (__)l3jij^l Ll..<a5L-v L<i£ ,1 ^..UVI c-ljj^l (_ji^ ^LLaJLi (<iSL>oj 

, ^LLilL) «L^_Lt_Liljl (_^J)J_ill (_^i^ 
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Sjjjj jj-jj jL^iJI (J3 I Jl2jJI ijjt 5jl>-Ij a <iIs I u qUtl |»Jl2jJI j ' '"^J j.'j.'j 

(Jjjjj joiajaj 4JI iT-jijJall (__>l3j.iil i_jjji£[3 JijJljsJI i—ijiiSLII i^^j oUII aJl2I1JI 
CjUjJaJjIj (__>!= j^>.iil Ji2jJI SjjjiS (_5i^ J^^:" 7^J • '^-'Jlj''^' '^7^'-^"^' I Jljji^c^ 
(_pL«j L^a ii_*jJlSL1!Ij (_yjj^jall!l jLHi-VI CjVjLa^ Sj^^j ct^ i4joU1I 

J ... A" i4_lSj1_o^L!I (_5-^ ^■''U ''"' ' ' '-*' -^i-SjjVlj jj U" 1 1 jj^ n_^jjellllj 



a 



^JJa_Loj «Lj_«_L«JI iJliLjjJiijJI jj U" t j>j_ujiijj j^y^ Ljjjijl J J-iW d^ IjiSLi 

1 J J 1 I II j<sJL«JI jjj tjj 1 » -a-j (0-4jl .tiJIij |jL& (_y^ jj_jjSjLoV tj^-ulj ii" I iiVI 
Lai .(_, olr (_p3j.^ (_y3 I /j 1 -i«^a ,d.j lUtl I jjli ' (_jllll i_iJjJcjJI ^L^J ^ ^ !"_' 
Lo i(<s_L«JI ^ '^"^ (Jii-J (_>^j-ii!l 7"J-l3 (_y3 LuLajl IjJJ joJbiil (Jajaj^ J-iW 
Ujl . L^lj^Iajj SLpJI 3j-aS i3^ (j^ W^^! 'jJ-^ Lt^' ll>^^^^ OJj'-^ J.*--v 
L^JL>o (J^L>- (j-a (Jj id-LiJI CjLlLula (J^L>- (2ha - J-J>J '."J:^ '-^ - *— ^J-*^ "^ 
3^ Ui '"'jj '^J J^ .^".iVI d^ijjl lit J la I .^Sj ^ J^^'' j'^JJ ' ^"' O'^J "a 3 tjl -» ^j 
(2>J^ mhII £jj ^tl i-<IjI j'l ^"aj jl ,^"nVI ^Jj.'j;^^ J ''^ .-I'll ^^^"' ^"'^ ' '^J^ "^ 
i/cJuJl iLfl-tuis JJ 1.^" jjjvlj_a ^j-a '^ Jj^"' '^ *^-^J-* ^^ J '^"' ' ' «Lcj_(jl Cus^-lu^] 

J ^ ' ^ * L^ JjLJ ^j 

!(_, <iUII (_>I=j.All (_jJI ^ j" ™J ^ 1.^ ^ \t 1 1 1 I juj Cjljiii- I j »lj?"ii iiVI i^\h ijSj 

d U-..III ^1 1^ oUtI ' ^.':.'Clt jJi::tA (JjjJa (_yj| JJJJ 7!:-4J-a Lb m ^ ■^J («-I La-Lu 

jj^oj^ T-jJa (.5-i-«J (ii) Sjlai-Jl ij^l . Liii. SjjJiill I jj'a (3ii£J Ct-"^' L^I J 

• '^' ct^L (2>j' (j-a "^j <— flJi tcjIojj jsJ L4JSLI i JJ J^ 

^^1 jJj_cojIJ r* J '"'' i-ilLLA jj-o-UJ t^Jj'r" I II a 7r J (^•>jIl11 1 JLA jJlLa ^1 «_^ljjl 

Jj-2j .(^,_L«Ji,l ijji >LeJ «lj_A JliJijalLi JJJJ i-Sj^ (j^ U5^ ^ijU-" "J^ (j-* 
(ji J.>-l (JjL*. I jl Liajfj .t-LjclLI ^_ySlA t3i>^ i-L!Lufc (j-ujj i(J^i 'Ljjjtj i_jL-aj 
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L»iaj| . »l . ^ J ... "a 4 J 1 til '""Jj U'tl ^^j^jlJ (Jj^JaS (_, «ilr /j^^J-o (_5-3 j^~^ 
. AjLflUJl (^^Jia-La 4L:e_a jjj^ 1 J ^^_J^j-uJ 1 ^1.^'. .^ ^ j ^J^ 7-LLdi lJi_jS ^j 2s 1 Tcxiajl Jl^ 

. jLiHi-VI /j-jLLi (_y^ a£L.»jJIj tfjLjIli-l d-LfljSj Q^jJill x_a JjabuJI <_jjLjiI 
^—1 '^".^1 (j-« (J iijl°i «LJ] (jj-UaSlj <tii3 La Lai i(_)l3j^l (j-a 1 JjJ /t^-iXI 4j^-lij 

.pljaVI SjjiUa (jjjjjj 

7-Jl^ (<s-J isLSjLjJI "ij^jjiil ^lj'^--^l ■ aULVI (jj^la (2>^ (Jj iSjJl:*^ ^ JTJ'" 
(JjjJl>- (J:>iil Ijuij itiijaji! «L>-j|jJaJil 4 Is Ml <i I! (Jjv ^1 (Jj^jILlI j<sJL«JI (j-AJ 

. 5KmiILi (JjjwlII L^LLiJl ^^ 4l>UJI Sj^-iuiJIj ^j-^Ll!! 3_uijll VI <€lu3 V 

i_xj>JI f_j\c LuL^ I ji iijLa- Lj^l JljI \juu^1c iSS^'^ (_, ilr ' ^ .'^.^ (J^ Joo I jl£L<k 
. jt^l^l j-a^l jJt (Jj ej-i^ jl J-J>p ylj I J^ (J-^ • dLiSK^ I pjjiojji, ^ iV ^»ll 
^jJaJI (2>a JljJjiJLi 4joUII '"'Ijj 1.^'tl ^1 I J 1 1 ^ JJ ja^jf A^jjiiiil »l oUII jj-2j 
(JliVL*. (_y^ (*'-^l 't-Ua-ajS 4jjJiil I j-^iaj Ji^ . ^J.SK-a /ji^-La (_gLi (jjijjj <ijitL>iJLI 
IJlJJj '*'-'_■ j "' Ji^j iSLjca (j-AJjl (_y3 (_>iiAjj Ji^ ijaLsJI ^jjiij La jl {<sl:>JI 
(_yjL<jijl fljtjl 1^1 fjij-ujj Lo (j-AJJI (_y3 4joUII 3jj 1.^'tl (Jj_<ij ijjiajill sLuiaS 
JjLk^(_yi£: JUl»j (_,.4i«JI flj-iV iy^ i\jJt ijic (j^njll (3^ljJ V JL3 •j.i-T 
<tjli i.°-i T J tij ,(<sJL«JI I J ; . ..""^J (jl JljV 3.1t3jJI <Juu3ju3^e~ii\ (-SjLdl ,j^ 

(J-^jlJI t ' ' '^ t^^L L ^tSJl (2>^ (_j r*" t ri t 2l Tcjj-iol Lix-peJ /c-llil^ ^^y-u£j3 lLdLjIuJ 

J_«_«JI (JJ-J (_5-JI )«-3JlJ (_3-J-1' d—LjJl-fljJ I 3x.LjcjjiJIj f^j'-^*^^ J . ,^tlj ijLJuil 

3^ (J iijl"*^ »Ljji 7-ljj ' j-^ll J ni''^ lilj .3 .J. ,^11 3J«JLj 3 K Mi<i_t c.\l U ,uVlj 

(jji 3^^L>JI 3x.JLjJi,l 3jj ^_.«tl (Jlij I jui (JSLj pjl I n'tl «_a (^SLIj . i^y^jyu 

,/aj_oL>JI (J_aLtJl 
cLfl-ioil^ U^ Cj-cLJo (j^l 7'^Jj (<sij(JI 7-jij (j-u 3ijL<i^ J-iW LiLhJ '■^ (j-* 
1 ,^j ,^^ j^LiljU Q^"i ( tiLv (J.<j^j .(jj^ t ii^tl ^j^^_^1 (j_a 5^j_L>-'^1 Jjj-^ajI (_^ ^cJjlJI 
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(_j_4_L«JI <icljLil jl «L2ii- (j^SLji i4£^L>- i_jjilj^ f-^-*-^ (oJi-^ aLoI 4.>.jIliio 
(jLLAJI (J-uIj-J Ij-Lai. f»l4llj (j^»-J (j^l t3^L>JI (jl L»^ i4.jjiljj jU-»- LoL^I 

^LtuJ J(l ' ^* ' '-^ iLtlill ^1 ^^ Vl •_ui:>. i^Lt-uj J(l (3l>- (J-* (J-^' /cJLc .* )^_A^1 

4 J <i I < II Cj Lj^-laJj I )«_L<t>-j njLxjijVI (j-^ Cy t*-^' (<ULc liiJJLSj njUjill 

(«JL»JI (ji^ ^ ' "^ J "°' Jj'^'^ (*^ 3 '^ ^ "'■■' '(«-I'-«-II (jLoijal )«_u^ (j-* cjL^^iitA 

3j <i~i I ri a J^^jsJIj i(_yjj^jajj| «^l^l vljU.^I L^ jJjLjej ijJLjji)) (_y45 , aj , ,.A"t 
(_3_jLfl^>- «LL<UJtjl Cju^_lia_ul i~i I in] . *' 3 ^ ' f^ 1 J (^^u^l L^j^ jJjl>iJ L<i_jlj 

j-jLtuS d_uLjijl Cj|jj5=_La i_yJt (Jj . --Ij ^" . ..VI jJj^Ja j2>c «^I^I (_y^ I j .A .*:."< i 
Jj^j LcSjija Jlaj joJj .sLujill (JL«^VI L^LJuJ f_^ (JjLxjj i3j<sJL«JI CjLJjSLa 
^j ' .^ 'I ^_^ i>Ji^_^vj ^LSLal JJ-* ^H^' (^-3-^^ Lr^ i3^^*^ 4-L L ^ t J r- j'^^ ^^^LaJLa 
(JSLjLo i«_o Sljl I nil (»J^ ct^ (j-^" ''ii'jlj (1A?t!-' J 3;!-^ "^ *— "i ^^T^ 4j^-2jji£j)) 

(_g jjl aJlSHII j<sJL«Jl (»Lc T-Lciaju i±JqJI (Jj-iiA!l ^ j""l (jl i2iy" • • • 'jTt^ 'j 

SjjJj (3'-^' '"' .' ''j" ' "^ 0'^^^ 'dhO '''"1^ OJ-^' Lr^ L^li (oiaJI <4.fljjii^ 43jj.jvi 
sJljJI (_yJI 5 t;^^\t II . f juJI j2j-o 3_;-^ j 'tl L^lj^JiJ i".lii"'tlj (_fjj£LII ?lj_)-J-iII 
dijjLjsoj (_jj3l J i" MiVI (_j_»^j_iJI -^ j ' 11 (_jJI cJ-ij-il (j-A-^ i_Ji i(__)Ioj_iiJu 
JjJL>.j 3_jjL«iaj>. i_aj_^_li I j" '"--■J "■> (_5-lJI I '^j J ' ■^ ** 'l-^-Ji i_pLi ''Lulj ii" I nVI 
("< M Tr ( til S2 ^^ "^ j ' ' I aJLSUjI I JLA ^Lt_a Q^J^J ^1 ^^j*-j-J O^'J ' «L^L_u '^jlSjjuo 
iJLfljjVI I jui (_y^ jjjj JjK «Ll aIs i^gJJI >:H^' JJ'^' I '\'? (>-pjj'j i>;S! 
, AjLfljJl (3I:i_L« ^_^l ^^JjjUjI (^li-La JJ-* (jLSItjl «Uj-L4-l tjl^ t^j-ll 

t_jji£ai! 4j1iL1II jLa-a 
jjLso jojj 1 1 '^ji Lij_u.4Jj 4joU!l 4^jj«Ji I ^^j^jHJ Lisc^lo i\jn~( nVI q\£ 

j-U-cHJ _ ^C-A j-JjLjLX-I L^jI JG ^J^ ^ U ' t I Q^_L»_UD^I jJjLv . «Lul^J_SItJ_u 2il 4x,^^_ul 

sL«_jJLL3 (_y3 ^ . ...-" J-J5JJ • jL>JI (a4:3jJaj 1 1 j 1 n t L^j^ ' . " ^ j (_^l - (sJjiJI 
«Ll<iL»JI CjUjJiill (jLj I 'm 1 1 II I jlj .(oiaJI <iJ(J Lxiajij . j^-»"ll ji-J-«-l ^ ,>.alj II 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 



jLj_«_o La "-j-JJ-J J I Mi't jjl JiJ^ia i4jjLji.l 3JVj CjIJ (Jj Siji Jj.:»-o ' 



j_ifcj ijoIjlII j-J-«J l5'-*-" J-* '-r^^^^^^3 LriiJ-'^^ ji j"->-^Ll 4_LLiLill jLia-a 

: (Jjii^ L^ Liiiij jlLo j-j^ 

j_yj plj-»-a Jjl O^ L^-ItP- '1919 l—flJ^ji. jilo joJjlII 3 li I rir*^ (_y3 (_yi*^ I J-J» 

JJLaj jLjla ijJLufc (Jji J I S3 jolr L^l (_,lr 3j^JajJI ' ^ '" ^" (_,ILo : 3 K ui 1 1 x_o 

liJI JlJT (_yILSl^l (_^l 3JLuiJ,l (^Sj ^ SLo 3j;JiiJ 3j.*L«JI 3J)Jil /\ 3._,_.Ull 

1 *! J i"i (_, " 1 S i"i a (Jj_lLS S3J^jio L)5^ Lt-" "^J !3^jLi^ 3jj U'.tl (jjSj (_7^ 

(_yi^ Lilj iPseudo-Science lJijIjJI (oi«Jlj (<JL«JI (j^j j_loI (jl <^Jji lil LilUt^ 

(20) - _ . tf - • 

(( ei ^^^'^\ 1 (^^ 

J_»,ij_flJLo ijiLala (_5i^ J "^JJ 'J^*-*-^' LdJUl ^T-JJ-J (.j^*^*- jl MjJj<J jI I^^jjLsj 
jJLi^ (_yi '-y;!^ s^-'^*-^ ol Jj-^ri^ 'L5_>i>P^' j'-^' cdJi (j^ LoLu J ii" i n aj 
J J ' "-' _J^ O'^ J-S^ • <iia^ ct^ 7^ JtS:!-*-'^' "^ K i"ia dt.lt.-v (_yjJI (_,-* <ijLjji 

(JllljjJaJJ 3jjJJ CjljLJLjij jISLsLj ^ilolj 3jj1 i no ill 3jJ^isljJ.oVI ■ I'-'J ^ ' " <iji^ 

t3j I M^jUl 3j^iaJJI 3_L4i»j UjUii t-iLjLcVI (jl^ I jju CLuJj j!2 3jj . nill 3j^iijil 

. (jUjl I ri<i 1 LuiJ jJ^iV (_g.ij.flJI (jjiiii!! («i^J Jjjijji! ^ . ..A'.tl (JjJbci!! Liajlj 
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CjLjLjLi LujJI tli^tlolj -tjlSLo (J^ (_y3 LiJl^Jj >ljLSjj CjVLs. J->^ tjl J^^J 
LaLLiIj ^_y^l Q^JL>tJ^l «LILt_j ^:_iLILj Q^j_ujJLj «LlLLd ^j.*;-*^ J^^ C)^ - '^'^ 

(J no I'lll I— aj I riS (Jul .^JT 'II JJJ'^" "~'^I^J li^J IMfiil 4jjJ^sJlL1 Ij J' '"^ uLaHol 

jJLjj (jl (j£L«Jll (j-« U'^ C?^' 4j I null 3jj U:n cLillitx jyjLlJ i«_l<i^I ii^jjj 
.i—uJkSIlit 4ljL^ CxjlS 1^1 (_gl .du^M ^11 ctXallx^ 'I-'tH'-^ ?!^^ ^ <4.a^ljILa j-i^ 
i^joUll L^Hlj-La I " i" jlj IJJ I rull jLHi-VI IjUfc lJl!JLt>-l ^JJ mill SjjJilll (j^ 

,«Lul^ILa «LljJj.j>o CjIjLl1:>-I CjJLL>.Ij 

jjfc Falsifiability Criterion t-uJiSJlil 3_lLiLHI jLuta jjl (_jj| t_j^ Jj^jla 

(jl£Lalj jLHi-^iJ j-jijjjiJil c- J . >» -^ 1 1 .jJ»-l (jyiS^ liaLJuJ (_gl (JJJ (sIaJI j-J-4-i i-« 
4 J <i I < II ^ J .^ ^It 3j_L4Jil d ^ ^ U •. 1 1 cL>^L>JI Lx-i^ 4-uj^j:%IiJI 4J^2U JLlJL^IlII 

(j£L«-l (_jJ-ll ' '-^ ''"°' (_yji (jJJ^jaHjl joIjlII lIiIjLj^ .^^JS>■\ 4_LjjS^ ^J'^** (_gl (JJJ 

.«u i^IlJjL2^j «lJI p^jvjJI (jSLxj i_g JJI jlSI^I ,j^ <JiijLalu L^J'^ i L^Ji^cjLjI 

jlSjj /<il»JI ^j-^-Lo (_y^ J^>^ ^i>^ J-xlS .(j^l I ri-»- /TJ-^ (—iaj^ (_y3 (_5-4a till jd 

i_aLiij^lj ' J J 3 T" * * (»UtjSI (j-« o^^ ct-^' (.3-* *l>^^ .5lj.j>JI i_ALi^ (_,lr 

Laj i(«JL«JI (j-« i-L! JJljJ La ' ''^'^ (j-*^ (Jj SjjkUi i". i njl £LHji>JI . JjJijsJI 
j>J_ik (Jj-Slj ' ^_;^ aI Ji^U (jjjjijajj SljjaJ (jjl^^i o' J-* -"jl-^'^l joJLtJI ^ I « ■-'_' 
JLt_jl (_^J-« jjjjLi^j 5I^^j>J1 cL>.jJ jjjjL^ (jl j2>j^-4-ij . cLj.i:>Jl «LlL>.1 jjl (^La:>JI 

(J"" J ^ LH-5^ tj "J^J ' "J * Lj_uJl>. d .'^j-iAtJ 4_fl_L2:>ijlj ^_^jLJI ^LAjI (j^ 

(jt 0;^ (_y3 njj^l j-^j-o (_yJ* (jjLAjjJI jjT Lisja^l Li^j'^ tjl ojt^r (jULc 

5lj^ iJ-j-LjJI 5lj-^ "^LJI ".S-jjLjJI J aI lA 1 1 I ^j U" a jjt (Jj (JjiAjj 2 5lj.j>JI 
La jjfcj /OJkVI jjfc 5lj.j>JI (2>a pJ-iJI I j-<fc iJL^IjJI x_a 3JjJjjiJ,l 3 ^_' ■ "tl 3 j -«- 1 j 1 1 

V (j£LI njLjJii! jJljj V (_ylll 3J^KJI 3.1j2j>JI (_>u J-=ej o' ""^^^^ ' Jj'^' cj-^W 

r-jj-jJI (_yjflj^_iaLLiJ,l Q^jJiM (3^1x-i V .(_yjQjl (_j_(jtiLj Sij.j>JI (Jiaj (jl 4_cS.4J 
3ijl^j (_yjj^jallj| joJLlII (_y3 LLaLai CjJl:>o 4_ljj^.j>o «jLS^^jJI1JI jI CjLSILiiuXJ 



S57 



. AjLfllll JjJail (±*:ajJI jji(_yjj^jjclll /<si«JI (jl5(_jjl£[lll o^^l J ' '^ ■^.' ij-cia^'i/l 
(tiSljjJI 4jjJajJ j-yj (_>^J d^ '■^ ij-"" • J ''■^'^' CjIjLa^ L^ijtA cr'^J i-d_pJ 

iSjjjill i^\ _ L^ SjLJaJ,! ^j^iiilLi ji.'i/lj (_yAi«JI A j.2jJI ^jlaoIo j^ • •■■-'" (_y^ 

^, T- (j i 111 JljLiJIj i^lilll pj-i-ll (j-a 31j.j>JI (jjSj (jl J-J5J L?'J ^ '^_'l l-i-* (j-"J 
j_L«-i La (_yJk Cj I JUifllll I J CjljLlli.VI (2>c I °" I T 1 1! .iLu"! iiVI (_gl I j^ 'I ^-^j i_g JJI 
i_*jJlSL1JI ^ I 1^ "-^-^-J ■-*-* ^ T' 3 ' ^ ^ JjLillj (_j.SliiI,l JiJijJI .(_yjj^jaIlJI (slaJI 

.Testability jLoiMI ^JjLUI L4JI J (_yji t_u jSoi! ^JjLUI (jl lix^o. .Sjo-I^l 

■\^-x-a (jjijjj i(_yjiillj Jjiii"ll (_gl i_jjJiSLl!l (jl£Lol (_yji 4joUII SjLjjii! 5j_uji,l 
jLli.^ 4Ll^ L^jV 3j«ilr Sjij^ n lA jU ^"1 , ,. »| I III!) SjLajl!! ^lio ijJiaaJI 

jj_u_jJ (3^J * L^-i-* (3-^-*-^ ^^ l5' t»l t nil ^j_Lix-i S2j . jjUl ^^_^j?E_4-i ^_^-jjjj?eI1J 1 

iljLi: si irill J t^i" VI o^^l (jr^ JaLcIl Jj il(j"iJolr (_7^ JaUl j-& 1 jui 
CjljLi^ .^M j" I III (^Slx-l (jitlll (J-^J '-r^^^^"'^' ll>^ I'l-r jluj , L^jjji£j (jl£Lal 

V L^V I jbijIjjiVI 3_o.lj(_yjij (jJa_4J V jl --I -1 ...tl jU ^" j^ \j_L) Jlo 
iJjjlS uLS jJLlI (_yjl-J L<iJLl>-j .(Jj^Lv J^'^*- ' (jr^ ' HdW^I Lfi-'^'-* I 'jl^«" 
* J T^" , ,.'^ ^^Jj'!r"l I II a L^jJJlSj (3^_3 * 1-4-'-* 3 "^ "^"' * *— ^J ' "^^ t<4 J I ii*kj1 5j-u>J| 
■il » j" ml ,j_o t-tjoiii! 3jliLaJI jLa-a Lj-iSLxJ iJSLjk .5j<ilr V i^JLi /<i£lj»JI 
(_y^ 4 J I -a- "1 a sLajIolj (_5-Aj i4jjLii-l djjjk (_y3 S^^SJuJll (Jj^L>JI I'lM j,^-. i 
j'siill (_y3 I '^_'^J i,__>^L>JI Jiitll (-jj^LlC. (_y3 4JLc.jJ,l 3_;^jj j'al'jll (jiijijjij I 

V ii_x-jJ'C"i 1 1 (j-^-LL^ julL j-iSLfljJI (j-« (jLLaxJ I <\ itj i(cjIj^IVI) (_yj>.^^jiJI 

. Lljj^.j>o I olr 1 I inl I -iji^ 1 1 liJt I -13'" < I J I U ^ V J I L^ J>^ Xs ^Li^ i 

i_ijJiSLl!l (>uj Falsifiability 1— <-jJ'\" 1 1 3_lLLHI (j-iJ ^j'-^ ^-*-' • .'^^*.'J 
5 J q I r Sjl <c J5 i_!Ji5 (j^ (JjlAJLj LlxjiuJI jLiaJll (_r^ u-^J .Falsification 
«LJI !Saj_l!I 1 iolr jji LaS VIj 3 ^^^ " 4!ijl^ -■■'' j'a . «.iLaJLi ^1^ ! L&Jijiijj 
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J j '" t_*jJLSJLll Lol i5_jjjQJil "J joUII dj-oLiJI JJt:»J J't!-*-* ■O'^?-* '-t^^^^^"'^ 

:(_yJLl!l ^jslIII (ji^ i Corroboration JjJjIII (_yJI Lolj t_jJlS[l!l 
, I j" ^ I , ^ ^ (_y3 jLii-VI 3j5c_l1J (2jSi (oJ I jl Sj^Jaill (_,lr 4j(aSL:tJ '.i—ujlSill 

i_ijJLSi (j'^ i^^uj^jaHJI jljL^^I «_o L4I0 5U ,r, ,,.11 ^Llill '"• '^al r. | j| j_^| 
I'Jjolr L^I (O^j (.7^ tfaLtJI (3-'.^ (j-° >><j" I n"*^ t <-^l!2 ^j^^JkiU i_ujlSj TuQlIl 

Lo 5jl I ii->- (jjijjj -^-'-^ (_, olr j.Ala i_jjjlSj (JS^ lilljll 3jjj • ,.,^"11 Sj^l 

Cj_iLS I ISj . 4_uj<L2JI (oJLlII /J-4J-a CjljLOi-l (j-« Jj>^' !(_, oUII (j I II 'II (_5JI 

ijj_ilSj i(_ji^l ^^j^jij "^i^jj Lkjujso (_yjJI ij^Jiilll cjjL>- f_j 1 11*^1 cjIjI j"i->-VI 

. ..5-j^ J III li'ill Sjill f^ l>^'j •••(j!A>*^' lj>i^l (jr^ - jj-C-l lJI - foJi^i 
jji ij^Jiilll * jl-^"" ""' V (_yi>- iCjIjLjIli-VI Sj 1 11*^ C7^ '-*^'-^ J-iJ:" ~i:? tiJJJJ 
(JaJ <i_i_iL3cjVI "ijtjllill jJt y^jjull (jl 3 Ij j • "_' (oiaJI (_3 I lit (_jJI j.ajij_5 jj-JU 

(j-*-j j-jjL>- (__)i3j_3 (_jJI (J_»^^il!I (_5-i-«j T-La-JLa . <i:»jvu ^^7-3 '" «L<jijL«^ 

,«LfljLj/ (j-o f_j\c i S«LflSLi 3K MiU 

sLuiaiil 5j_L<5-« sLiiLalo 4j^L>- i_jjji£[llllj jLHi-^U 4_LLiLaJI iJ-«^»J (^ JJI Lol 
(_, I r J 1 11^ L^'^ LdJjLS I (_yjj^jaI<J I /oiaJI JJJ-4J (_,lr IjjLS IjLjjlaj 3_ioUII 
4jjj;.j>o CjIjL^ (.3-*J basic statements 3jiiiL-u^l CjljLaJI f_^ Zjljjj^ (jmnl 
Jij^j J>-^ Ct-L'' i5jJl:>J,I SjJ^jv^I CjljLjiil d-iiLaiil Sjjj^I L^ 5Jj.Aa 
Cjl^j_iIIjJ_a ^IIL« i^j^jLA ^ISL«J (j■^-t-« tji-«j (_^ 4_LL»_a cL*i,ciU 4_ii.i-iaIL« cLLl*.* ^LuHj) 
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l"i I ri J I l_j_jjLSLliJ <i_LLlLiII jLl«-1 L«-j3 (_5-^ (La (j'-^j (j-* "-* O"^ L7^ «(JJJ)) 

(_ylll Jaj^^jlJI L^jJI I _ M ri it joJ La I La »(_, i"i_l j-aJcj (jl (jSjS-l V L^'il l*!! j 1 1 olr 
jtsJjJI (jJa_La i_^ sGLJLSLal dJ LlJ^i- (_ylll (_3-*J u>«LaJj (_gj.2jiJI i_jJiSiII 
(_^l (J-t^J J-JljJij_j d-Sjj-la (jj-Lc (_,_±j^jajJI j<sJL«JI Luji UJi u^jIloAs 

iijjL>. (J^ .events cjIjl>.^I lyja (^^L^j V jJlc ^^I (_^1 i3jSL«ji 3-»-jj ^ '^ai 

Cj|jL>-3l tfjui pL*>- njlSHI ijji 'fuujua <lLi2jJ (jLajJI (j^ (j-U<-a (jl (_j.3 ^'j 

«Li_4_^v (J-J-UJ ^J_LJ_t_J_l _ «U.fl_U cLLaJ^ CjJo- (JS-1 * < >> i 1 J i(^^_JJj.J?Elljl /^LjuI j_A 

i(3 J iiiL-u'!^l cjIjLjJI) 4ia (_yji U^ L^LLLujIj 3jjJJI J-*^l oJui -Sjji 

(jJJjJ .11^1^1 (jx. L&jjj-caj (jSL<Ji,l 3jJi^;v^I «Lu.i3 jj-caiJ I CjljLuiJI )«-J-*:>- L^JI 
(_p (j-C j-J-«-J L^l jl i(3^ljj I j 'J ' (j-ujj 5j_ui CjIjLa^ (.3-^ sLxiill (_gj"-a-" I n 
• CjJl^ V JLSj CjJl^ Jl3 (_ylll |_gl i3_(SUJ,l 3^uJ;.;«lll jjLfljJI 
aSLso (_jIiJI (j^lj^l (j^ lJuIuSLII CjVjL^tA (_gi i(_jji;LiLaJI joIjlII diUjJajj 
CjIjLj_«JI oJlj* (j-\_i (J-i^lj^j JjJl^v (<s-j-uj CjVjLa_a (_,-& (_j_u^j»IlJI j<sJL«JI 
I Ljjljji- (_y3 isLaL i_2jjjij CjJ-xj (_ajjji (_gJLll (jSjJkl JJL>o JjJl>- I'ljjjiLji'ill 

^^_A t cJJLSLjJI (jLS-al (jl)) *.^3J U-3^ LdjjU , JjJl:>iJ1 (j_a L^.>.jL>- La »_LXJJ 

(j_a (_gl _ dJLalljeja <ijjjiLjil Cj|jLi£. )<_a sLiiLaJLa CjLS^Lc (_y3 jj^i-jjl (jl£Lal 

(_yjjLJi,lj |_gj^_jj>JI t_ALaJ,l j^ Ijufc (jlj .3_iSUII 3jjjjLjj'!s/I oIjLulII J^ ii^ 

(j_aj ^(_j olr (_^^^ ^_A tilA^i^>- [j-a (((_^^^j_aij ^ ^ i^ U '> 1 1 i> J J , ^ 1 1 t ^ Ul a «Lj2 

' ■ •j''^"*^ ^ *.'^ '' ^^' '^ "'' uj'^"' "^"''^^'" ' ■ •„''''^"*' 3 jl .1 :;n ^ :;U :1 1 J j_,.-ll ^^^^ 

I -1 J . .."■ 4i.a!I>J,l 4^i.uiLui^l <J1i1jLijlI1 (JS 4^ ^ • •• "' CxjlS I jl _ 4 jolr (_gl _ 

:(j<Iic,jL3^UI (j-CLuLjjill (j-uiiill (_yJI Uejislj 

(_y:Lll i^^l 1 1 (jt a 3 w t;^ -,11 j_ui:i3 V (_y:Lll 3jj^L^VI oIjUJI J5 35^ _ 
d-La (J,-* oJ^jij .3_iiiL^ 3^. u ; II cj^^tjj^l CjjJl>- (jLa • I j * ' i ' j Lt^t < j" . n't 
.SjjJaJil Potential Falsifiers 31<ijjJ,l cijLiJSUI 
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,4jjJil)| L^ 7r <l I n't (_yl!l lIiIjLjJl!! (j^J 
^ j " ' '' cii-ptJ l(_yjj'i/l 4lill f_j\c 3j«lUII 3 I rill (_y3 (Jj^jGJIj ^j J U -^ 1 1 

S-Uji^I L^LiaSLo 3i^ c^l^ lil t_uJi£;nJLl 51il3 SjjJiUI o^) --/JJ^l ^\ 

j-ialll |_gl _ t_jjjl£iLI ijLLlII (j^ ' ^.°:<1l 3_iW: ^ I jl£L<fc (3i:jL3 Cxx^ 
LjLiJaill cL^jvlj^j _ <l^^lj^ (jl£Lol (_gl _ i-jjJlSijJI sLlLi^j _ 4j«iUII 4 <i mil jjja 

.3 ji iiL-u'^l cjIjI^jlII f_j\c «Lb (_yjjjjclLll x^ljJL 
fj^ (>S-*j 3_ijLS CjJl5 I jl _ l^J^ ^^l oi^ SjjjUI iTjIjLuiil 3 ji.i'ilLi 

ii_j_jJlSL1JI ^ j I t* (JjjLuI CjIjLijlII i>JLt (ji (j-« («-^J-^' (JJ-^J idJiutillj JjJI 
LLiaill 3K i~iia alx^ ipir ^Ulj (oiaJI (j^ J_uj»IlII 3iSLJka «_ti5j^ i". i njl L^Lfl 
(j1_ilj-SJ <i_i_oj_<;_«JI 4 J Is II cUt-LjJaJlj '" Jj l^itlj (j^ljill Sjjj^ isLilSLII 
CjJLjtHj L^2 i(_j_jjjjjcIlJI x^l^u I j" J -^ Ij ■^ 5JL»ILj/I (_5-i-«3 (oIjlII CjujJiuj 

jjLoj (_y^ i4 J I iiLml lIiIjLj-C d-La (_yi "j '^ ^ J J-r" . nj i(_yjL^ V (3^1 (j-^ 

' ^ j^ *> .(_j_iJ^.j>o jLjIL>-I jI I-^ 'I MJLxjiaj La pLciai-l (3S>-«-! (j-A-uJi-o (jlSLoj 

(j^ I jufc i^SLxj S4J 3ijL£ j^ J I i-jj JSiU 3ijL£ L^Jj^ (2>c (j Jl i-iJuSLII (^Slx-i 

.)«_^IjJLj I j j -^ I j ' (jl J j • "J i3jjJiaJjl ijji i^jJui CjIjLi^ Jai j i" 1 nl (Jjjia 

iTjLlKJI (j^ LUjLi Lsjj^ LLLiLjiI WjCLj,! (_yjjji£!lll JVjl1<jjVI 03^^ 

(_jjl3jjill /j-^JaII (_yiLilil (JjiLallll jji jLl«J,I (jl ■ U^M I I jiSji iiJiiLuj^ (_jJI 
LL&j .(_,_ij;.jtjJI ^j I ■» II g^UI 4J| (_yk: (^gljJI j-lljjil i^JJJI (_yJ3LjLLjjVI 
^Jv O' Cj-^ ^ «Ljj_ki_u1 ^j-* 5jij_*iA CjljLi^ lLsI 1 Ti ( til J^jj?E_a ^ji > I A ^ \4 t 

r'l'i-a- ii II <ijJS (_yji (.7^' 3jj U;ll jj_a Sjijjio iJllljLi^ I U , r, , ,. . (_^SLI il i4jolr 

U initial conditions 3jjjLJi,l Jaj^^jiJI JIUj l5>*"' Sjj->io CjIjL^ f_J\ L<Cl>- 
3 jj u i 1 1 (jjSj i_jjjiS^I jLjUi-l (_5-3j 3j^ u',11 cjIj-ulLo a1 » .>»-^" jji i_*jaj 

AjLJeJi (_fj^l Sjj_fl_a CjIjLj-C CjLaJLill 'LiijJ iilal jmiiiVI dlLaJi^^ (_f J.>-l 
lLsI 1 Ml M if I <4_3t_uj Q^\ J I II ^_^ julj '^jj IX ill 4-i j.AS^ La CjjJoJ 4_ujLxa Jajj i iiS 

. 3_ijjj.:«jJ I jLjL^^Li L^LaJ (_ylll 

diljLi^ 5JlCi I II <i ^ «Uj_ka_ul JJ-* Sjj-iia CjljLi^ lLdi i Ti i nl Jjj?E_a jJ_A t3^_i 

S3jJii»JI 3jjJiiJI j_L4J i_gJJI i-jjJSiJI tjiSLol jl 3_LLiLiII 4_Lj^ jj* n_jjji.i SjjjIo 
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^_^_Aj i(l Jl^ j i^ ^ " , ,. ^1 t fi 11 ^ jl i(( 1 )) ^_^_A (( )» (3^ * I Jl£. J 1-^ 0" ' '■ ^1 1 fi il 

CjIjLi^ lLdi 1 Ti ( til ^lS_«l i^j^ Llt j tt- u ^1 ^3^^4-1 (J4^ * 4_u_uL_ui 5jLi^ (J^i-^ ^^^^'t.uj 
JJ Cj_aJL>- ^_7^i 3jij-^i CjIjLulII «Lj ^j_i:?tj /cJ JljJl>. ^^^^-lmJ j-xs^ a^j-OjO 

>> < J~l I 11" (jj (j-SU l(J_l-3l.J>JI i"»\l J .^ -- I J t y , n't (_2jjjj S^Lua"^! eJJt 

(jl I . T- j) ".d—LjVI SjLcLaJI i—ALi^ «_iiaj i5«LflSLi (oJjiJI j-j-«-i IjLl«-o i—ujiSiLI 

CjIjLulII jj_«^>^1 t^^j-OjO «Lljj^j.j>o t-liljLi^ L^-i-* ' '^ ■ '"' ' '■ * ij\-i 4j^j_ka_ul tt q t nl 
d-iJj^l lIsjij i^?! II (Jixj (_jjJI ''THi>^?^' '— ''jW*^' ij-* L^Iai jMi III (2)Sjsj (_7J-II 
3 t^ ■"■"II CjIjLulII dJJj ^.^jvlj^ 0^' '-^ Sj^iaJjl i-.TQiii I jla .(Ja^ 
SJjLs 3_jjJiJj| CL^\S (_gl I L^ J-^ (j-c: ' ^ ■'^■'^" Jl3 (_ylll iijjjjclll jjLs^Li 
Likl^ILa_a (JiL^j L^_Lo 3 U ,r, ,,.11 CjIjLjjlII aJJt .3jolr (jiil (_y^ k—jJiSLhI! 

.(_yjj^jalljl /0JL«J| (2>C «I-J LJj-iitJ l_gJjl (_y^jJlji,l 

<1jL2JI (_gl I JLj-Lfllill SjisLitA ijf^ Lt^' 3^. U',11 jjl)) ".jj^ (Jj^ L4SJ 

(_p dji (2>^ tfjij li" I iij iSjLo-^l L(jj.ji». joJLc nj^jiil UiLc ' ^ ■ ^" , ,. ii_jjJiSjiI 
(22) 

ijjJaJJI djjljjl LiKj . '^.i-.-l.n 5^IU",,.1I 5a ill ^ j"'i;j , L:;U: .^ -illj.ll 
t_j JlSIj^ j2I^I ^ '^->'^ V JL3 LiJ J>2JI l5^ - j^l>II j-a AjL-alll (jl^Lol 

(_, \r I jL«_ujjjVI (jl^. -ijjjl^ <tjl i3j.«i»JI Sj^iaJJI juui^ tiJJI jjfc i4j;JaiJI 
CjISL^jjI (jl£LaV I j • ",-" Lliiis^j i^pS I Lijjji-i i^^iiSI 3jj Uill l1*jLlo LxJSj 

(iLII) /n U II uIjIjLl^ ila_ui_il >Li<ta .t_(ja£LiLI L^ljiila v^^lj (_yJLlILij i^^l 
Vl _ Ltilaj^ _ (2>SL<i£3 ix^l^Lj I j" j'^lj " (3^-x-i Ltila ( 100 3->-jJ u^ (_,U_t 

ajLuJI (jl I^^N"' o^i .t_(jjiSiLI 3JL1I3 (jil ijJt, i3^jjJI aJJt u!£: f.\X\ (_yiiu 
L^jJI [lojus] lilj 18O jl 60 (_y^ 'l£>^' ^j-^ lS' Cr^ ^^^ oM^ liiJJo. x_Uj 
(^^.jtjJI ■■■I ijjlxji^ (_y^ 100 3^jJ (_y^ Cr'-*:? ^'-^O Ol l-i^J >^1i I JljJi^ 
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4JL«_La La ^J£ Ll<-»_'c-a JLaS .^^ISI Cjjuja L^3 i^^IlSi J-i^^ SjLjjl!! ojui ijul£ 

(^ ji ijj^ ^ ■-" " 3>^ ' ^^ ct^ *^' tjljlr c^jlIo L4JI (_yJI SiLlsVLi I L^ISjLji 

7c_La_t_u (33^ I U * , >> 1 1 ^j^ i ^ n "»■ rt ^_^^^>J1 £< U * . >. ^l£La ^^] ^_^ jl 4_fl_jj:tj_u 5j_A 
(_yl»j jjajJI Ttlajj/ ^^j" I ri a (_y3) '. Ulaj j^l I JjJl:>o L^jJI 1 irii?^l lilj .jjajJI 
l^jV^^f j_iiej SjLuiJI aJJt CLu\£ (iSjjiSUI io^j^l (_y^ 100 3^jJ ^^ «UI 

.^^1 t_(jJiSiLI LgljiiLa IJl^Jj i^h^^I j-Uj L4JI .3SU1.I J^-ljII 

.'"j^ .--""j *^ ^ l^j""^^ ■"■'■■' '"^"'^^ ^jlil ^tt lU ,"j" I ^_;^-^ '"''JJ J '^^ '"J^ 

3jLj_»JI ^ j " j 1 *" -4i>* ^^-^^-^^ • y-^j-^ Ljj-uLIj 1 1 j ' J' 4^^L«JI i_jji:»j I IjjiLj^ 

(_f^jjtA t5jAj Lt^J-*-" L?3^'^'=-« "-111 J ^ J " J -1 '' ^^ilial 3jj t^'tl n_jjll:>iil Sjujj 
S^LlsVLi sUil^J La J-L4J L^l il 3 J " J -1 '^ L^la (J^'i/I '"'Ijj t^'ll jl 3jjJilII 
jj-i^\ ^ ''^J' (.yJkJ .t-jjJSiil 4j1jL^ JJ^I ^ j'a LdJjd .(0^1 l^U-v La «_La ^1 

(<sJL«JI ^ |_^jLii.VI (_y^jj(II i^jl^l uijli 5jLij(JI (_yji i3_uiL<JI SjLulII tjl 

1 .^ ^ . .. J ti ^ rt Joi_LJjlj i^_^_aI:i_La (_^^IL::e_aj ^_^_jj^jj>o (_^^I1:>J. ^ '"i ' ^"^ 4_L4lJljl 

.3jJi£La 3j^Jii!l c^l^ S^jLa j_ii ijjjl^jjl (jlll <_!JiSL!l (_jjIljtA 3j^j j ' '^^ 

(_y^ 1^1 ( _j J M l il l (_ _ , 7iU'({ \ (Jjl^lj jUall ( _,?U;l l (Jjl^l ij^ j^^ JIaj 
4jo ital 4J (_, J I riill i_jjll:>iilj njjj»-l SjjJilll (_yillJLa (_JjjjejlJ ^jl i n"!! SJLv 
Jajjjj La SjLc jLjUi-VI Jtjusj^ 4j<iUII SjLjjlII (j'il ijoiaJI jl-^'" (_y3 sLlLlAJI 
.^_^^^->.| fiLt^La-La CjU^IL?t_a ^^] ' ^ ^ Jj 4_uUAjl 4_j.ii:>jLl 

I Jlj* /<s_»iaji. (_^ (_j o_i l^ i"i II IJljJ,Ij (»j>J.I i-2J^I Jji 3"'"^-^' O^ ^3 

l—ll^paVI ^:5=-l Laji^ JJ I rill (JjiSj A^^-flXJ JJJJ aJl2j Jiia l(_yJjJiSIlJI (jLlaaJII 

(ji (_,-ij>J (5 jJI Verisimilitude j ' '^*^ o'^'=-*-J >*J '^H^'J J-^' j ' '^*^ 6-" 
.514 _ 333 jj^ '^^ Jj^ ^nMiTq ;l_Lilj^ j_^ 2Aj^.^^\ ^^Ltjs t_»jaS[lJI 3^^^'" ^^ (I*) 
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^..'al r,".-.ljjt;^:tl'a . more truthlikeness j ' '^** 5IM ^i ^ j",<i.-,^ ,,^i 5^t;^",tl 

'3 ' '^^^ (j-« Li'j^' I j '" ^^iSl dt--;e-Li-a La i L^iajLj (_y3 i_! j^ (2>^'j-* ^-^^^ 

jj ■-' " ' (<s.SL»_L! L<j<l_<j/I ^4^ til! jj 1 1 j ' ^ « ' J (__)^_jj^l (j^ 4 im'^LlXIj hj^jlXI 

tTj-LSL^I U, VI J I l(j_ilr Cj^jjjj (jlll ( jj) (_yi 4 i «i I >i" a ( (j) (jj^ jjl 'CJ-^J 
(ji t_ija_j Ij-L^-ij .4_ii^ jW^ ^ ( o) J J ' ^ ''' "iJ foSLsJI Ui^-rt^ '(' o) '-*^' 

!j^l Co) o] ,_,,Ijlj .iUi J^j . Jal 4JJKJI oljLuJlj (o) o-« L^LSlil 

. Lij^ J^Vl (_yji it_j j£ail 4Jjl2 >i^Vl 4j;t^;ll 

fuLLoJl cjLvj^cjjL^iOj tdiLt-j^ ^JLula i4jj I fit ^Lcu^ L^li^i—ujkSliil 4a1jL^I 

l_^ I j « J 1 -^ 1^1. ^"" _ ^JlJ J-I^ Lt^JL^- _ cLloIsJ^ (J-u-uiI (_7l^ l—UjlSUlt 

S-j^jJaJjl 3jiJ S-SjSjJI £Gj>JL«^ ijJs: t-ujSiLI ijliLlII jLa-a (jl^ I JiSLa 
jj-SL^Jkl JJ-* 0"-^ "-^J ' L^ U 11 aJl^UJI 3 cj-4-*-^^ ciri-^-**-^^ 4j^_L4-i 4_uiLtjl 

«ul i(_,_<CbJI (_ylij_LJJI (_y£Ljjjj>KJI (oJjJI jLLI (_y^ jLj-*^' '-J-* jj ' ^"' I't.iU 

•Qj^ Mutl OJ-^' C7^ lO^?^' ''i}';!^' ^JJ-*^ djA , ,.l^tl <"»\l .^--t I -»■ .^^lij i_£5^i 
S-Ajj-l,! j_i_i_4J (_5-Aj <=! "i a ° *'-^' (.3-^ l_al_4J Jji^ I Jui (J^ (_y^ jLjlIIj 
i«Lui_Atj ^_^-L*-a CjI j cflxj^Lj-a ^j-a Li_a1^j_uJ Cjjjfc^Lllj LSjj_i5 LLiX i ^^ «Lj_<UJtjl 
.(_yjj^jallll joJLjl!! ^L^J (j^ Uj.aieJ (jl L^la I ij I U ^ ^jjijjj 1 plr i". i njl L4JSL! 

jLp-VI (_y^jLj (_yill S^ljJI A>L«JI jL«_ujjjI (_yk: j^Ls jLl«II (j^ ^^^ f>4J^' 
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j-Aj I— <ijlj (__>^I^^I1^I (_5i^ j<uL2JI jttjja-uJI joi^ ^ULa .j<uiljJI (_y3jj(J,l jiaiJI 
xjLs^JI (_yk: jjiuJI J^x^ i4jj^j'!s/I iiljo-'i/l (_y^j_ut3 L4I t_^lj£LII 4^jj. jj! 
J^ I rill ijji 4JL3 i»Lu I II (jlj-iil Tj-i JlJIj^ (jl (Jj^ ^I^ . 4_La j^-»"ll 5 JaJJll 
dj) " T ' ^ ' p'^^^'^-'l Ulisj . »l J< I nil ?7J-JI l^jk JlJIj^ (j^ ^^"^ '"■ 1— aJlj (jLuVI 
«_jL^jJ| j2j-C (jjjioLiluj '-'j" Jj ^'^iJ-* ?-^^J ij-* OJJ-flH^I LxJ I^^JL>-J 

i_uJi£liLI ^ -^ j ' 1 1 jjlJI (jl I juiilll 3JjUtAj jLni-VI liii^ pjij 1L4I Saiflil 

iIjVjLa^j jUjiJll (jl (jVI jtxisl^l (j-aj ."iiijIjJI (»^i«JI i>J-<k(JliLal (_y3 (<uL^ j_i^ 
. Lt.al» ui iiLi "iijjaS i_jjJl£!llJlj (_yjjjj5tlll jLjIo-VI 
I 1 j '"^ I Lo^l^ jJjV (_gjj^l ^ ..A ill (si^J JiJj^jjil (_yxjiiiill (Jjljellll (jjijjj 

cjLi J-SLo 3.I3 (_gl I j I (J II J 1j L^^UsI i—uJiSLlil 3JjLS j-i^ *— '^i>^ 5J3I I iij 1 

^^] «L_<iJ} (j_u_jjj i "I ^ '"^J * * O' L>^^-^ (_yji I II n iJJjl ( II (_^l 4_<u (j_a_u^ . cU_<iIL::e_a 

L^JJI (Joilj iy'jD l-^'ll (j^jLi '"'I -»lu ,^1 L^j "J J • •■■-i" (jSLfljj VI (.iljjjj/ 

(Jjvj joJ i«LSIj^I ' '^^' ?m (_jJI iJ-"iiaJ /"-^'^ l_r^J J-* '"'^ Lt^ J^-5:' ^ .'J ' '^J 
^ ,>.al Til I (j^Sjl I III! (jjjLjfc ijfja (JS , JAUII iLaJl VjLa^ sGLiJEJ (_jjajiaj jj>- 1 
Liiajlj 1 JUj^ 4jjJ^ (_^ , - < I -» I U . ^ 1 1 ^j.uAjj I j'"'^' 3tj j . ..II I Aj^ . ...A" (j£L<u 
' ^ "j " J . .. .^ ' (jl (jS.<i-i jLjj^>-iI Ltjlla • jJ-^l ^i>^ (.7^ I j . ...^' ' " ' I -> 1 1.^ ' ^ 1 1 ' 
■tjJLLc. CjLi^j_o iJJi^l ^iio i433jSUI j^IjjJI (j^ (jT^l-«J 'IJLi Jj'^l ij^>!l 
L^XJj I /; ....;". ^j^jSUI j^IjjJLj tl^jliii J iiiii'i"'^ (jr"^' (J^>" l-*^ '^rhfii-^j'^' 

(j_o (_^L«_j Jj'^l (J->-jJI Jt^^'J j-'-^'' ^i>^^ I n . U J . ^1 1 iiij «^^.c.l 3JL>. f_jjs 

I La d_4J^^ i—jLSLjjI (_,-1^ 43Ijj>- "-jLjjI (_y^ djiljJI <ll I I J I II ^^^'11 ' jj » i"i 
(_j_Lc 4JJlj_^ '— '"-P! Ct^ '^'^J-'' C3-''-'J' l_r?"J-^ I I J I II ^ . ...-I' ^^^'11' jj < i"i I Ij 

I I J-^j;!.^"' (jSLx-i Lijl J 4jijLal!l ."'Ijj l.^ill Jl^so^j^-lII \jjt (_,lr JJjiiaJI jLaJl 

JiJjJ 1_>>-J «!->• jJj I *(.3-^ ij^ r"J-^J *(.3-^ <J^ J I illi't I L&JljSG (jS-^ Lul J 
_ I j i J- f'-'-i liJj-L-u (_gi <ii^ J ' ' ^J joJj l_jjjji Sj^itJ L^^llsl J < |"|J joJ 4Ji 
T j~ ■!> I JiJ-uJj Ijui (JJ-lLlL-^J I J-pJU (jl^ - tUJJ-o'^l "J^JJ (jl ^"^ l-« IJlAJ 

(_y^ 3jjj_j.S_o i_jjjji Sj-i^ (jLj i—ujlSHJI I JLA (j^ (jj '^1 i"j . .. jj-iJI (_3^ ijj 
ii_jjJiS[llil 3JjLS j_i£. (_yJlllJLjj ijLui.^ 4Ll^ j_i£. I '' j' SjjJiillj ij^jlJu^I 
J^j 3_i£LJil jjl^^il J^j ajSUil ill jLvVl J5 JI-^-sl ^^aJI Ijufc ij^ u^J 
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(_}S 7-^ i~i"i SjjJillLa I L^l^i-j ^ "■■-" ^ ^j^--tl I j A . , u I ^ , J , II jJljj i_jjjiSii! 

j] _ I ^j''^ < (J^pJ 2lJ ^^_^-*^ t_$Lj J J '"ill jj^ j-?EJtJ LdjjJ i^^_^_tlj ^N J . ,. A'tj ^^_^-*Ij 

.<i;Ujj.:>ij /JJLIJ - L^lj^l (j-o (_yAliiJ(JI «LLiIL«JI i_^i^ 
(jlj 1 ^-je-L-ie-i-a d_Sj^JiJ sLijJLA «Luiul ulj jJjIj JJJ^ (jl JJJJ ^^^--y "^ 

. «(_jjIiJ uljjitj Vj 4 joUll A <i I III! (_jj| 
4jjJaj (jjiSjLo L^jv^pa L<i£(_y^ ii—iiUJtA I j* .Uj'a 4j i nSjU,! SjjJiill Lai 
(_yjj_>j5cjj I jLjUi-^U 4ijL^ I 3^*T" ' '*-'J-«-« Cjl^jjj I Jj^'' I " I j"^ Lli^l jLa idjolr 

. L^jiSijj (jjiSjLo Cjl^jjj (_p (__)ii2JI<J Cj3\ TcjjLlII ^L^j tjl j-i^ "-r^'-^^^^'j 
aLlII ijlalo ^ ' ^ ^ J Li^ _ i—uJiSJlJI I J14J i_al^^Il^VI I J ' ^"^j L^ ^Ji^i-Lll (2>SL! 

, ^ji " ^ a I J " ^ 1 <i itj ^*"?"J^ ijJlSJLl jtjL^^lj 3jj '■-''II (j-a (_p (JjjLj IjjLcIj _ 
(_^JLjI (_5-Lc 4 J I iiSjLl,! Cxja_j_i^L3 I L^iiajj 3jj '■-''11 Jjjj «(.3-^ ij^ AJ^J 
SjL_Li^ _ J-J5J j-LAJtlb _ Lluu (Jj i4jolr j-fC ii—jJlSjil 4JbL^ JtI^ I /kj\ ,^ il 
4 <i I iillj ^Axl\ (2>c I alj .^ iVI jtt^jSLxj L&jL-aji sLJu lilj .Sljia "ijiilsLaJvjJ 

I j_ifc ^j£ *_o p j '"^Ij i/a^jl^ Jj I U" 1 1 i_jjJiS^| jLl«-o *^^-^"" "_' ^La i3_i 0UII 

jsjji (J^i (j-« '_>:!-^ J-ii^J i_H^'-^ OiJ '~"^^^ OJ-^' lU , ,.lji ^^^ .TLjjLli! Jlx».jJI 
, JLiiaJul AJll^I^m jj-* «LlAjlj «Li3^ ^^jjjtlu ijfjJaj] CjuL^ dut ^ ,d^ ,>>^ll 
/c_Lc ^1 ^j5-Aj *_l_uj'^l «L_Lj-ia_^l ^^ ' ^ JLSJj «Lki>iJ ^>^>-l (_7^i^>- J^^ U^3 
<iljL<5-! (jl J J -a-'i I Mjij Sjjjila ^i^J ;*-* <J-"'-*-'i3 «l-iillljtx dji^LiJo jj TcJjLltl 
jl I ii<i I jj-uJI ij^^A-i ^1-3 i4jjjjj iJliUj-isj (_yJI <ij^ (Jj-oJ (j,^ '^^rt—^' (^S-^W 

Sills |_^l it_(jaSLl!lj (_yjj^jal!l jLoi-^U Slila 3jolr 3jjIjj L^j^il^ Sj^Ijj 

d-ilSJI CJLCJJJI LaLxJ f_j I II il (jl jjk L^Lol T-j'i li 1 1 Jlx».^I (Jj^JaJlj , ^ l '^'W 
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(_p i^L«^ 4jvj^>JaJ,l (_pi I'^ilLi ■'-'_;-- 'J , jl U',11 4jljj<I^I 4_iJeJjLlII lIiI^j^Ij 
<ijAlt>JI 4jiej_jLlII Cjl^jjJI (j-« '^'J^ (.r^'i^^^-'J' jLHi-^U 3ijl^ <il3j^>_iio CjI^jJj 

S-L^j-S^lll 3 .^ .Ull ^\ j_i^ jtjisjl ji^j . I Ji^J 3ijL2JI julL f^[S^ul\ 3» I iiljJI 

tLo-AajJl dJ 1" t <i_j^L<iIL>-VI a^LlIIj .<la£u ijjjus (_y^ <ju^j (3^>-4-' (_,ol»tl 
"iliLfll j-J^J !_, JLJ ''^^^'-j 'Ijilt' ^_ysju^ y\ (j^lj^ (_jJI (Jj^jjJI » jU" . ..",,. 

■^ . .. ^ ". J-:'^-:' ^ 3^^1 ,j ^-^ ■^J f<sJ 3jljii" I iia LSLsl L^Lal tljjJj i_jjjlSljil 4jijL2JI 



iLj-Liia-a ' \J ^ ^ djjuj i^ij^lD LLajji ^ - , ^ u <^ a \j^^ J'^J^^ ^U*^ t^jjj i ii*ll 
«Lc,Lu^j Likj_ifcl_jli <_ijjjuj L^Lcjjij^ JijJl:>o (_j^ J-r^P 'J'^^ (j^l 'L't^LJj 
i4_lj1j^V1 I j . j tl , ,.Tj L^_:«_i&l_La i". mji Jl^j . L^L;c_LLa.i<^3^j L^.<^u&LLa 

«Ljj-:*_jJIj d j 1 ^ 1,1 «Ljj.j?e_1J 1 J jAjjIulAj^j^ i n^ i ntlj gU^^Hj-a^Sj i nil jj.u_uLflJLlj 
^jljuiiiVl jajl^j jl j"ii iiVlj .el U il .><ll «1_Ll«JIj d_Ljj^j5tlIl «LLl»J1j i«Lul JjJll 

i_jjJLj/'^| i^j^ \I .^"a i^^jLiiilLl 5jijiLifuJl,lj 3ijL2j,l Sjl <l~li nlj 31'ii n'^l (_flJu^J 

La j-^\ (_yJI . . . iJl! LLLaaJi, I «Li Ji-loj La ,_y^^ijtl<j/ 1 j jajiaJjj (JjIjellJ d-Sj^jJl 
4_uljL>.l CjLL^-^-La i^j^ _ cL*ilL>J.l p^"l <^ ,^"»."1 IjLjj _ ^^IbvLJl «Lu^ * 'J^ 

JlJJi Vj nj! Mill S-LLL^- .-.,M .^ ^ .^ ^1 3jJLuiJV1 (»>L«JLi '-■■^"a? i3.1i3j 
pi "^ ^_^_Lc 5j-_Li_j_(aiJl ^ I iM t^^*-^^ ^_5t^^^3^^ jj u" jmj 1 ,^j ,^^ ' >^ ' ^ '^" 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

. 4jijj_ij-a 2 1 <JliLilaj(J,l ijji (JSui 
CjLjIj jJI (jl LaLoJ Tcciajl Ji^ (jl£ ^iji^J mhII (jj-^' (j-* c?-''-^' ?-i>^' Aloj 
I - , « U a J i|_^j^jj| j^yjutiu «j<sl«JI)) (Jj^Ja I j • "■^'1 '"'^ •"■ Ji^ SjjLii-VI <ijjLcujVI 

4-j-il III iVl Aj-LtJI A K i"i a jiiu Lut (j-aj ^J*J. ^' i^>^W ^'J' ''i^^ L^JjbJj 

(jl I II ti _ ^ J ^ U i 1 1 5j_2j| til<-J;»- (j-a _ (JjLX-i i4_uLijijVI a^LlII CjVLa-a ^jja 
. aJS'iII (j-a AjtA^ 3_Lt^LiLaJI (»^i«-II pj>3 (J^l (_y3 3jjj • ..^"tl (j^jljill 

3jL>-VI jji (_gjLai-l (_j.jj^j>o jsi^ (_gl (j-a i_ajL^I i(jj I II Lx-a I iU^V Loj 
aL^ ^tO' f*-^' j'^^-y^ I'i^cjjusjji ijJtU^l cjJs^ I JLij i-JsjS ".(JIJ-ijJI (j^ 

j<l 1t!I (j-a (_jjj'2l 4i;vj-ll Aj Uj ' "^^J j.''"'^^J JJ ' "■^"^^J I ^ , ^ J 1 1 ^^^ L^LiiiJ 
(_ijS l5j_ikLkiJI CjJL>o lJij^ ".(Jlj-ijJI (j^ t_xjj>o (_^l 4 J li I n^ I <il».jji,l ^^^ji 
iSjjfcUiJI (_jlr Sj-Lij-ijJI aI£L»-V ijjjJaJI J-L^.*!^ .^_yjaSLj V I JLA (j^j S(_jjLjjj 
(j-a ii±jjJl:>JI (_yjj^jaIlJI joiiJI (j i n '_! ' " ' ' j'j ^ (.7^' ' ( '-i^^J-'^^ W) "—^J^ "-^t!^ 
(jLSIuiil Aj n I II ) \jJb * * * f^j I II 1 1 1 (J-^Ajl LaI I II \\ «L<i.>- (jl I II \\ (j-a ^l^j-u (jjj 
3 \^jX\ (_yij 'Ut!^ 4jJL1!I SJU-j-ll (_yJI ii4ji^ tLbj i3_j.iu3^l 3JU.j-l,l (j-a 
j-Aj iJj-lUI Lai l5j_iil-liiJI Cjjijso I jUk '.(JIJ-ijiJI (j^ t_xjj>o (_ylll 3jjj . ,.A"1I 
jjk (Jj ij-ujiilJI (j^ (3.^p^ ^La I <ljji;LiLaJ I a^LlII (j-a 3.aj^l sLuL^jJI 3jLiJI 
. SjjiLliliLl «LLaji>JI "tLsLs-VI J *■ JJ ' "■-'"II (jl li-^l^lj J J • ...A'll ^LaJj tiJje-a 
J-A J J . .. ^" tl j^Ls ijsjjjvj (iJi^ Jl (oijlJI -i_^J dJL^e-a jjk 1 ^,^jtl ^IS | jjj 
(_y^ <lJ-C^ L?'^*-*:' (<ii«JI aJl2j 'I^jJ (Jj<L2j jjl (jSLxjj .(^j oUII aJLSjJI L*L»-a 
3_L>.j_I,l J-Lj3j .T-Lt-Lll Ijbk 3^.5 3.S.J.5 ji '^ri^ £L>.L>oj 3jj_ujiilll 31>.jJi,l 
i^ljJI (_yi«J(^l iSljtJI jlS-aljiJI 5jjtX-,ll Jc ^-„U;\\ L^L^I 3j;_iiiii^"iII 

(_y3 Ue.>.LJ L-aLiJ (_yALi3 Jl^ 4-ul iii'iVl A^iiJl 'I '^^ (jl ' U ^ \t ". I j^ ct^J 
1_L^ lilj .3.1jtjJI (jx. N i^'a Sjjj iiiii'ill 4i^j-ll (j^ Ijjj i3_Li»-3^l SJLvj-ll 
)j1q\-x3 jI c-iL&jVI jl (_j.j-uljjJI jj .^"11 ^LlLa cLj-il 1 n tl Sj-jkUa (_gl «lju 
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' aj U" tl CjjLja_j liH '.(Jlj I ri II (2^ ^"-^l (.3-^ CjLuLjijVI jli>.u j ■^"j jjl 
d ,:-.al r. a Liiajlj 5jJl»ILo <Jl!uL>.l f-^jJJ (jl (jS-«-ij SMlLo (_yJJjJI 

3j_(fcLkiJI JUiajj |_5J-«-»J (_5-^ f-^W:? '^' Lr^ (^jljl-a-'tl j-ujuallll LLii- JlJ>o LxJjjj 
L^I j_^ 4_lSj 1 1 nil LL^ ^^'^^^ , el ^ U ' ^ J ^«ijtJI /;:-4la ujLuo- Ct^J ^_; ' "■^'11 
<— il I ri -»J I U J . ,. ," j^tS j^Jj I 3 _ ' ".'"'J ^^ ' '■■^'11 5j_iiLkiJI -^j'— • ""' (_y^ ^Ji-p 
5j_ikLJaJI 7c_Ls_<ji (_, 1 r i_aj^jJI (_j 1 r J ' ^ "' '^ „' ^ _'^ 3'^^ (j^ dJLs /oijiJI -^ j'" 
(Jliiji (_jJI «LijiIjJlII pjjij^ '"'^""^"j 'CT^iH?-^' (_jiaj(jii! (J^lSLII a^ I rTii iiVlj 
(jl (_,_Lc: S_i5jJ_uJI J-i^llLij i3_uLujVI olJLSlI ixLalSOJI xjLlLiJI SliLo 
l.^L<ujil (_jj>-l^ I jjl'' JlaIUj /jjUJ (_jJI i^Jjj i^JJI ■ U ^'a J 1^ ^ 1 1 » 1 1 i_jj^jaIlJI 
d-ujiAill jjil^IaJI J J • "■-'"' (2>c <Jlijjax.j ijjji'-'^' ct^ 5^jjlJ,Ij jj'^ii'll til LlLjjlj 

^J_tIjLJ_a ^jy-iJJJ>tJ ^a_L4JtJ (JjJ-la (j^ l-^:* 4i:DL>-Vl (2A-4-1 2l (_7^l i JLj-iAjjl SJlJJljIu 

^j-A \Saj>- jL-L-ij-ioiJ, 1 ^j^j-xX\ (j-u-dlll pU 1 Cji J m"i t fill JlJl* 4-pjI t nil jjL>tJ 

(j^J ^^al Till I jji Jljj Vj .3juL^ j-Lcuillll 3 K i°:i a JI^V (j51I '^ ..A'.ll pir 
t3-ul I II "tVI jA^iiJI (j-o (_j"i Ml pj>3 (_5-3 ^Lo (J^l£^l (2>C Ljij.jaX.J Cjlj-ujiillll 
(_ji^ j_p_^lill (_y^ L^jjlj^j ijjjJjJIj d-LflJi^lj 4j<i^^l (jjjjl JLa i_aj_ijjj (jLS 
(_^_L^ ^^_lS^j_jJ| (_^ (_^^^j_>.l (JjjjIJl^ l-3j I II " Lx-Lu iOyij^aj-Lu\^ »_*I1:>JLI Cj^JJ 

L^VjUtA (_y3 5-ul 1 111*^1 j»^i-«JI 'Oj.^l La 3-4jS J^l '■-*-* (jj-'-'y (J iijlj 
(jjijjj . I ^ . --» J 1 1 LoLxj 4jaj>-LLll L^VjLa^ (_y3 jl ij-ujiijjil T-La-Lll 5jijJL>JLI 
i /I ,^j tl ^1 ^J_j i«LjjL_j_^_4-i <d I "^^^-a -LH?~* j' '— Lj_A j) 1^ j I II t l^^l I ^.^jtl 
jj^f CjL^^Lc jLli-lj t>jj>3 3jUr <ij^ Sjjkliiil Discovery i-sLJuj^l 3Jj_ixj 
aSJt (j^ I— al Mi'iSl j-Aj hJIcjc-lII PjjIoj^ SjjkUaJI q^\^s- (j\a 4_lojji^ (J^I ji 

,j£LI . I j '"' LJui^ l5 jJI (_yxi«JI ' ^.--jll Jj^ S^jjjLo (jSi /<sJ iijla^UJI 
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'~ J 1 ' "'^"'^' jJ_alSIu L^-Ljjj .fcJjuJ ^_^_^_La>J1 aJlSUjI jJIL<i_i^ t^JJt ^^^s^-i ^_^ 

«^ oUll ajlSUjI 

. (_, J I rrill L^jiiiEJ i_iL.uil jl <:LuLcujVI a^IlII "^K i"ia CjLiiLL>- JjJL><j I j • "■^' 
it-ijjtc jji La jJl^j La^Lo TCJJ^I i^JJI j-aVI I jui (_y^ JtH^' Jt!^ -^J 
»LAJ-ifcVI )«_ci5j_a SJl_lj(_jJI d_Laj^l J_La dijlS d-uLjijVI a^LlII (JjLcu^ (j'il 

(JjUj (j^j jl «Lju^_i3j jiajjiji j_uLj/J (j-u 3JjL2^ .U , ,.iij .^j»_^ .UtI i^^iaJI 

4ajl I ritVI J ^IjtXlt 4j^jiJI j3j>^' L^3 • ''-'^ (JV^ 0-^'-*^'j l_i^l^£L!l (JjI I ril 

• cla^^ 1 ^" 1 * ^ Ct-"' ct-*^ 4-a- L «tJv CjusLflj-ulj 4_uLc diLuLLa ^j-* *^ ^ ^" "^" Laj 

^^ tl ,^ ^ u3—^ ^ 1 t n ' 11 L_*rlitlll * 11 1 r tit JljJlj^o CjVjL^t-a ^j-* ^H-" Jj^ 

(jl . d-S^J (2r>-ilj^ 3^Ljj^ Sjjjj^ (_jJLlIuj ^J'-i^;^ JaLill aI JiielLjilj jtu-^SHtl 
I j ^1 -s-1 jj(_JaJ jji JU^La I j" ^ _■_' (_ylll 5j-iiUiiJI ijja \j.xlu V *j-»- ti^^LJI 

. L^^J (_j-«Il-ij C?^' ^JJ '^'--llj £Li£l2!lII "ij^Lill ' J ' -^J ■^"' '1-';^'-* «llj-lfclj (J^J^ 

JjxJe-a i_3j.£, L^I (_yi^ "^-^ (jr^ tflije-ij (^ilLo CjLvj^^l JJju) I j'"'^' SjjiLkiJI 

ijjjjLSJI 1 jjl'' i_j^L«j Aa^j.scS «q1u <iijj (_y3j lAj^ juo i_ajji£ (_jjj>- 1 «lLu (_5-3j 

Pjj^j^ ^Ir 4-L<t-LLSrJl ■~»IUI ^,,.VIj 3_LflL>JI Al£L».'i/l sLicbl (_yJI I JLjfc (_gjlj_j£ 

(_y3 4_Ll«JI )«_o i±t>-LJI (J^L«lu (jla .4j|j titJtoJI p-jj^jJk d.^;»-jJkl -ij^ll <i^j 



no 



^IjljVI 3_j_u1j^ 0"^-^ ^-'t!-*-^' ^ ^u-aJu «i_LaL»j SjLcjJl Sj-ALlbJ. «Qj_ulj^ 3JL>. 

j_<kl^IaJI i_2^LjtJ LfcjLtjl JJljljj SjJL^VI jjiljiaJI Jl^jlj Liiajl ijJLuk 

JjJj ,5j_Lj<_iJI ^Ij.c.'i/lj i_2ljui>U IjLalsLi. 4jjL5=jj <ijli (j,-«i«JI Q^JLSJI 
(_jIL». i4ajl iri'tVI SjjkliiJI uniqueness 'j ^"; (_, <i . nj La jji .-.I .j. ,^tl J.4J0I 

^_^I^ ;JJ J '--^ ' ' J^ 5j_ALkljl ^ J '-^J <^^ , Ul ^ , ,.lj ^a_L<ijtjJlj jLjjj?tjJl «ujL::e_a ^1 

.djLjLiLaJI (j^ljjS cUajjjiJ 3Jlj Ui^ O' ll>^ 

aJi2I1JI (jljj^ 3JVu jL^jjVIj . <ijjL;LiLaJ I a^LlIu SJjLIa <ij.2;LiLaIlJ I I jl'il .^^j 
aIJlJ(_iIj I^JLljvG "-r^^^T^ iJ:' O^^-*-" Ls^ <ijjLcujVI iJliLj/ljjJI jLjU^I Jl>- (_yJI 
jjlj^ jIJl^Ij p J 1 <"itl AUisJ <ijUJ .I'l-r jll CjUjji (j^J (jji ' ii'llj ' UjU^."tl 
Tc-cilj (__)l3j|j^u rn j'^"^^ <ijjL;LiLaJI A^iaJI (_yl>-Li i_^i^ j^J^ lS'-^' (J-CL>-lJI 

(j^ J I iiLml (j-<_LoLc (_jJI <i_LjLjijVI (»^i-«-!l 'iK I'la i-jLjjjiI jI CjLlLjjv (_p Jij 
i±x^vLjJI (j-\_j 3^^L«JI SjtjLiL : Luliij . 4-ul 1 11 "tVl SjjfcUaJI 3_jii^ ; Vji iLuk 

(>_LllJI ijJl S-lJI iii'tVI (»>I-«JI jLSial |_gl i3.<iSL^I jjjLjtdl (_,-«i«JI c-t^aiaJI 

jJljlJ (J_alj.c (j^Lj Lufc (j-* . '1>-1 j"i 1 11 a Lfcjjjijv iJ-»:»J Lx-a ^Jj^jJI ^^]^'A\ 
Li^LiJ SjjLitA jjfcl^Ii (ji^ ' " ^ '_■ <4_L»;ulaJI ajj 1 < It f_^jjLX\ (_JjIl:>J.I (jl 
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Ljl^j_j (ji (_g J LciijsJ I 3^j ' 'i^^j (_y3L2iII jLLj^U (2>SL<ia£ .SjljVlj (_yii^l (2h« 

(J no I'ltl 4j^j-o 'Lxjusj^ Cj^-^ CjJl>- Lo I I Jui (_v^l3j CT^-^-J -(^l-X-l oJJ I -1 jj 'ji 
5j_2JI SLiaj Lli^o (_y^LiiLll (ji J ' "1^ (^>4^' 'Oju'"*^ jjU"tl jf (jjjjSjjjjjSLI 

3j«j_.t-tl a^JbiJI l4Jjj,jvi ^_^l s^JlSoJI 3^jJ tjl (_yl>- i^jjiLlII SjjiiiL! 3^^U",1I 

(_,lr \)-^ V ^""1 ^"'tl i^\jl I rill TT J I ^ i j I LaLj Lj^JJLA V\l ^"i , ,.l L^ I", jl-v (jVI 

i(_y^jj«-l,l LiljjjtA (_y^ (_5i L^b^Jij jj^Li^ jl l(j i>ijj^ Pj^'^ cr^ (Ji- JiIlJI 
^ilLa t L^Llj>-jJjJSjj <:LLa^uIaIiJ I I jl"^!! .^^ ^a jJ^L^Hll i_^^ 1'-'^'^ J ' ^"' '^.'J 
(J_S_i J I j-^l (*-^J Ct^ (j'^-'^' S^LUalLijil djiusLlJi (_^jLUa:>JI (jl j i nil (Ji- jGj 
r-LlJI jl i(j^ i-a-ll 3_ulj^l <~il A.^tl ^^ joSLaHjl jl t7-l I iiMi nVI jl --I ,'^r- VI 
j_j£, »] 3 ij I U ^ SV aI 3^j^>_iItA CjLS^LiLalLlI jsJUk (Jjk ...4jJLl>-j|jJLl^I dijj^l 
3jj 3j ''^ ' " (_r^ l_r*"'^ ^ O^J • j^l • ■ • ' WStI^J-* (1)^^-*-' •— ''tP t3 'jIu ^ 

(_jj| t_!^I ^ ' J 1 ' ^ " J^'t' wJ. ' "'^"' i_>^J^ (Jl J-jjj-ol (JjLaj jl L^l J 4joUII 
r-jL>JI (j_a «Lj_«_i_LlaJ I Aj_L«JI «_o (JaL«Iu 4JI (_gl i(_y^LS!Lll ^jljinll dJj^ La 
.(Ji-ljJI (j-o (_y^jj(Ji,l LaljIjtA (_y^ LjiLala LLaii. Jlijijaj Vj luLiia 

. L^_ajL^ (_jJI^ILj (jl L^ J-J^^ liSjJ 4 M ii a sLLiLila JjJl>- (_y3 L^LjjJiuj 
.4_L».jL>JI diljjpilj pUijal q£. LoLxj <-.I^" , ,.lj 
(_yilaJll aKjv^U LfcjLflialj i(_iJlJeJ jjs^la 4jJLuiJVI (»>L«iI 3-i.uiiILi La! 
(j-SLxJJ I L^l J Cju^JajJI 3j 1-^ ' " 'Uii^LLa (_y^ (Ji. Jlu (_^jj>.'2l (Jjl JlJI (Jji:5cj 
«11j^_L3J «L^Liiu tijj ■:?■ \ «L:;t_uJ (j j p ' >* '■^ (^^jlju q\ 4131 t n n t-ilj" t nil (j n'rll 
idiljj^Lill Cjl-LLill /tjj^ ji ^ilLa (JLila'^l (—ijjiaJ ^^j mil j3al (J.C dij-iLjil 
JLjJLllJIj i-alj.^'i^L^ ^j^^\ 3^1 .^ ^tl (JjI J_J| (J_t^ (2y5 CjJL=eJ (Jiiilj 
(JjLijij <Cljj Laj iSjljLaJI «LaaiaJI cl!l.^j>.jjj ^jjuj\ i mil (^^jtlXlj CjLLoiLillj 

(j^Lu L^...Li^^jjjuVl 2bl^|^j4j^^l 7JL^Ij(j>LcVlj j»>Lcyi 
^j u ' rtj ^'' JJ <^"j L^_<i_j_ALAA ^jo (f^j tj". * tlx-iD (_^ «LuL(.uj j(l A^Lul 

5_lJ1 I n'lVl j_<fclj_la_LI I jj tl (J.J-4J (.3-^' '"'U - ' " ^~' ^^ ■' Pj ■'"''J ' ^ j"'^ -L-' ^'^"' 

jJ3_jjj 1 3 3 "^ J "' Jl 3 ."'j" ' ""' J' '^j'il'll cjl^^jjjiijjJl (jjisLuJ i4_j^L<ili>-Vlj 

. 5-ul I nt'^l jjfcl^iiil Sl^l^lia 3jolr Cjlj-ujiiHj j^AtaJ V 3jl j '.tl ^^ . I jj'a 
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iLijJal jJi:>oj LjiLLai. 4_uLlL! (<uj<^ (_jjj3l .4jjjajJlj 3jj U'tl (j^j jjQllj 
L<0 ' U Jj 1^ ' 1 1 I I J -»-"i I rij La (jLcjjj/j . I j ' ^ *> J (_yl>- Jl L^JjJJtJ Sjj^jiaj 

. ' ^J J ' ^ ** J I j •1 '^'' ^ .>^--t I iLujjjitjJI (JjUjjI La i^icj-LMj iaLlII 7"J_;-1 jjS^I 
(jj_SJI (_y^ pLCia-VI /<ilf jl I rra (j-a S-lILlII 3J;>-jJi,l (_y3 4jjjij!l SjLuji ijjtjj 
(_jjl3U^I^^J^ JUjJeIIII Sjjj^I JOuJUJ . Iji^J (_, I rr'Cr (Jjl3 Jlj 3Jj_(X-l (jJ^ I'lull 

(ji 3 I , ^ ^ 1 1 J .CxjLjJI (J-SLl^I (j-C. <_jjjjJI I j"' ^ ' (_y3 (^SL-ta Jl». (_y^-a^'^ 

1 i^JL>-t '^ ^ '"■ ^jjJl jJlAJu ^1 pl_aIi^*-Vl ^ci^ diLpt^-La Cj^lS tilx-pe-i it (JjjpeIIIIj 

(JLsJIj . d_ujjjcjj| JtjL^^I J-i^J (_7^ LaLx-l (j-ujiila jj>.3lj ijjJajJI jj^ cSJ"^ 
«_j_a^ Qj-lSj 1 I fit I j-JJ^ (jjiiii!! /nlr (_y3 Lai . vl .^"aVI ^\r f_^ \jjti 4 j nn 

(jK La ^Ir (_, I ri'sr (JjlS Jj^ LiJj I L^l J 5-i^jl I nil 4jjJiiII Sji^Lla (2>c (_yl»- 
«L^_ijt_(aiJ 1 J fiL^j^LiioJl «Uj_lia_ul TJIJ ' ^ ' ' ^1 , ,. t J "»■ , ^-^ 1, 1 ^j^_ji_LL;tIiJl Jol^j^l i^j^ 
.cLuLtuj'^l (jjiAlil "ixis^p-ia j_l>-LjJ (_y^ L^Jjij Jjj^ (J'rt^ L^jGjI (_7^I 
L^Lal (J-ajaj (j-i-^-^ ' ' "J Ct^J-*^' (j-oAill (<si^ (_jJI jj i"ii 5j_L>-lj ij'jji.l 3jja 

.^^LfljVI IjUfc liJjIjCLi 4j^JLSj 

jj '^ "^ L^_«_aj tLj_il I ritVI ji^LiJI (_y^ '"ilj J • ..A"tl |__yiiaL(j (ji dj^^L>Jlj 
(_;^l jGjJi i_xj^.jaJLll (_yi ' " • ^-j "a i jl J _. tA r, 1 1 ^^ cj^jIl] tljjj cjLj/jLai,! 

lUjI Miljij r-jj-«J (_, <iUll pj^j-iiuil (J*^><-1 (_j^l SjjS jiil £Lt>-jL>JI (J^l^jiJI j-j3Lj 
j^:e_J tfjl I ri a (JJ3jj(ILl3 i/<sl»JI i_al Juil (_yJI i-SJl^ Vj 3_i olr i". i njl JJ-al «_a 
(ji jj ij I j (k (_yj_c.j . aJ H_lll CjVj »^ I laLluj J^l "C'lU J J ...A'lll 
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f_j <i\r jji La (j-u j_uj4jj| ' • 1 1^" J <1jjLjijVI a^LlII 4K i"io ^y>■ ^^e-i (ji>^' 

.(_, olr V Jji La (_p J 1 I n" I TT I n" V 'Liajlolj jaUl JjJl>- 05^ 

ISljeja 4jjLaijVI (^jiiJl 7-jl^ j[jjlX\ I J-& (jl Tc-iial^l (j-oj .Sj-uiil ^ _^ ^ U ' 1 1 
CjLl^jJ^JlJ^I i—Sj I ril (JJJ (J^jiejj (_gjLii-l (_, «ilr jjfc La JUJcaHj I o i iiLa- 

(_j_«_Lc V j_<fc La (_pj . . . i-l!j " I*?! U (jjtjsjl aLSL>-Ij "^jJuj-flUJI i~»l Ul ^ , ,.VIj 

5 J ^ U •, 1 1 5 A I j.^tl jjj£Lj jjl jJju V jLuiil I j-<fc (jt jL^I^JIj .(_yiLijJ,l (ji iii'lt 

x_a 5Jjj I ri U 4^^L»JI (_yji (j^l '^^HiH"^' 3 1 rill 3.SjSjJI 3 i i ii U 3^j ,^II 

.(-jjjLjclUlj j-jlijlljl (j^j ji i'LlLajlII <ijjijL«JLIj(ji»JI (j^-i(<iJJi:>iil jjQllj jt^l^l 

sLujjjallll L^jjJLjiI cjJljvj L^I (_jJI Ljl>-Ij Lkj-AJj 4_uLcujVI (»ji«JI ^ ''■^' d^3 
(_fl_LjcJLll jjLjsoj aJl.2jJI 'I^jJ ^-fl^LciiA (ji (_j.ajjj . I -j" -i^^lj cLl2j^_lj^VI 

i<i;UJjj5cjJI aJ^ J I'lalj 3-^^' ^ ^u;ll (j^ '( ?"r 1 1 (_yl^ '^'-*-'-*:J (_2jjjj ^ j , nill 
«Lj_lj^j.j?eI1J 1 tJliLt-Lo- ^ Jl JJ-* ciri-*-" c3^^ Cr^i L^-^' ■ ^^'^ * JlSsILJl ^1 ■ ' ^ j ' ^ ^ 

7-j_Laj ii_jjJlSIillj jLjIli>.^U <ljijL2JI (_gl I sLijjj.;*:!] I "4 q Mill (.iitj . i_jj^jalll 1 J 
iSjJjtA (__)Iojj^ .J^'*-' ''-^tR-J-^J '-r'i>?-'^' ' l'^ _" ^ ^ ISjtA 4jjLjijV1 a^LlII aLoI 

VI 5L±a lLsj" i"ij V jLiJiil 1 J^ jii-^lj . i_jj_>jallJ 1 J j-iiiiJuJl (j^j (_yjl jj Lxjo 

dijSlla (_yi 5^1^ 1^1 Mijl L^lj 3j^L»1»-V1j 3jjLtujVl j_iil^IaJLi /slaJl (jt^^l 

LlmiJ |_5JJ1 SjL^jiJl <JLc (_y^ 3^12 (_yjk Jj it^-^jiJl ^Lc (_y^ Vj oljo mil 

(j-a Li^lj i4_i^ J-^^^ '-'tH'^ ij-* 3^^^^^' ''-^' (.T^i>?-^' (<sij>Jl (Jiilo CjjjIj .4_ji 
L^I12jL_u jj-* 7^—?^' «L^1>- jJS «LJljILa c< 1 1 111 ( 11 ^_^ O^ ' "-^"j ^ -^ '-^j iUjLJtx-i f^J-^ 
ajU II (^1 3_lJll iri'tVl Aj U II Jj (_yi^ 3lJl 1 jui |^>laJj Vj . LoAij JJ^fj 

LiJLu i3jljii"i I nil L^Lalj 3_LifcljJl /siaJl Lij>Jjo"ii n tl *ljLi ,yxJ!s 3j.j ,Ull 
(_,Slxil£LJ,l 1 Ajj...^"j 3jS1jjjj^KJ1 Ljs-^jjCIuijVI jLLI (_y^ l54>I1 fj>^' 0^ 

l_gJjJl pjij Ml 1,1 *I-J^I 3JjUtA C^l^ /oJ i(j-<x. Jljlj 1^1 (_y:ajl3l i_gJJl Qi^^ 
(_j_Lc (j j_i_2Ja_(J, 1 (j^jj(jl3^1 ' ^'^'^ ct-'J' (sijiJl 'LiJ ji J.>.jJll joiaJl jUal (_y3 
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''-' ^ ■> (J_i itLj^—LjLlI (_jJI L»-i-<t.-v Liji^ A J U U 4jJjjl>- 5jl>-j Vj joi^ cr^ 

aj-LlJI ^^Lj_u L^_La * >j "' ^" ^1 j2>^^-^J *^W>:i^' Lt^ *^^>-J (J-<i^l Cr^^ «UlLAli_a 

-5 tj j ,,. . (_,.<ji«JI fj^^Jm (_yJI (_y^LSi!l ^Lj-^'j i^jLiajsJI jLL^iL! ^^j^i.'!^! 

t^(j-LM t0-<kl (jjJ^ "^J *(.3-^ (_P («^' (J r i jU .d-il^A L?J^' ^:jj' '^"*' 1*'-^ '-4-'-* 

«LaL^_a iS-^3^ '^-^^J^ ^3 t"i t ^jl J i^**^ yl jj-*J * 1 J->- (C^ *4_7-*^ JuSQIu fiUSJ 

. (_gj L»ia:>J I (jl J I rill 
L^jLalj (j^ <ijjl.tuj"^l A^iaJl (Jj-C Ljiaji ujiLiA (J-^ l£>^'^' 4_l>-1_(J1 (j-«J 
jl_Lj>Jl (S-CJ-J «lI u-u-^jSJ j\ c-j .^ -^ Vj i^LsljLjiij ^"1 .lU" ^j ' w J 1 ' '^ ^ ^ ^ 
(sJUlJI (<s_<j/1 Cj.:>o (__>iaL^jJlj (_j_il3j_illj i i< I'ltl Jj.^><J. «LjJl^ ^JJ-' J' 1(_, oUll 
_ I jj < ^" ^ Ct-^ ^J - *^^^1 1 Jj i"i ' a (J-*^ '^' JljSQJI (3^^-4-1 1 JLA ^_^A^ » Jljj>J,1 
. ^-ul I ri "tVl i±t».LJ,l j_^ (_j.<ii«Jl pj^ I'll oil 5jjLia:>Jl jjjoJlj Jjj^'^1 <Jl!Llii».l 
j_ifcj I l_«_j_Lo ij^ («J (jl '"-4^ '^'j ^ IJ'^^^J (_y^L2ilJlj (_g J l_Lil:>J I (jlj I nil (jl 

^l_t^[j CTj' '^^ i' jl J t nil *l_t^l (jjJ » l_A^^l^Ii T-j-ujji^ L^j_c^j_a ( ,1 (<■( cGlj 

j_<iim (J-cLilLlI ' • I l-^'j i4j SjLc (J^l Ml aj I j"IC ,':. a (J^J i5-ul i ntVI (»^i-«Jl 
-'->"^_' Vj ">JJ-i «1 j'^ 4jl2j^ (_y^ (_p (jjSj (jl I JUfc lLsj" i"i_ij 1 1 1 j 'J ' /njl i nil 

.4j dj^Li-j jj>-3U 5j_L4^ Ijjjbv 
3_jj Liia^sJ 1 CjLj_ljJI -' -»""i Vi j>ljj^ i—SJui jj^-- ' (jyl^ Lu^jjv L*Sj 

(jlalo -'-»"^j Vl (jyl^ 1 '^jl ,_>^jjaj LiJLa !(_, oUII pjj-JuJil cjLLa-^jjjuVlj 

i LoSjv cdlx-i V joLlII ijialoj . 4_L»-^jjJuVI )«_jjLSJLlj 4jjUiaj>Jl (_5-i-i!l (sJjJl 
, Likljjj, (jjj «LL>-^jjJji 'U-b Jl (j-<-«-a (_gjLiii>- pj^^-iiuJ, 1 1 '^"j Vj '^J-i^ "^ 
(j_o LuLSiLaJLoj LcjiJ^j Lujjji jj^U^ (j^ LS^ilal i_a^i- V <lj| 1 Jui (_yl«-o 
L^l j JL>- j_y3 sLjivjJjjJljal 5tjl_Ll,l (jLs ii-jJJISIlII jLjlaj (olaJl j 1-^ ' " 3^lj_i-3 
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. L^ jsj-uLjlaj (oUI (j-tiji, 4^^Lc. ^La hJjjSLII 3_^I .:^^tl j \l .^t I Lai .jjju 

^\ 'r~ I II a ^L^Uj_J j) gGjLa-" t na (J-4^ «LLi>. ^Lliijl Iju^ ^_^ (J-*^ *'.>:J-*"L5 
SJjUtA j^'i/l (_y3 La J5 , sLs-^^JI '"'Ijj .^"tl aJJt JliLal ji 5-ul i n't*^! j^^IaII 

cjLjLSLo"^! <_!jj^ 'J j ■^~ 1 1 d ^ ^ u ; 1 1 ijjtjjjalj jj-ifclj-II («JL»JI j-^lj (j-o r'jjjtil 

A J I t tl /^ La Jl^^ ijr^l * ^" -^ 1 1 (J-a*^' (_^] ^ij_ujj t jL.<iILt_a ^_^^_Li3^_a tiljca 
(_jj.c jjLijVI (_gl i<i_Lj(_LjJaJI a^LlII (_y^ Sjjj^ (ji>-Lj j ^ -»". 1 1 J liLuLtujVI 
/^^IjJ i^L^txiDlj 1 JjJl>- LA^::e_J ^c-i-o^^JtJ /qJjlJI L_3l JLAI £jj '^ * t^Jj" t"i a jLjJt-a 

eLilLal (_j_aLj3 cL2_Li>- (_y^ jji Lxjl MJbjjjiJj I Jui (_p J^J-^ 0' ^l^lj 

(_j_Lc 5jjL2JI (__)l3 j^^-iiJ I (3-3j L^Lajl (_^jGj ijoIjl!! ji-^'l d-uLtujVI A^i»JI 
LfljSj Li^_ Aj^LuII 4Jjl ir^-^j o^l^l «^l^l I jui V^j .jUo.>U ^AiLaJlj 

(Jjj-Lill jljij_ji ' ^ -^ j " 1 1 iU^lj <~il ^"a 1"! 3 •, ^ , :^", 1 1 3jjj ,^ll . ^ .tlj^lt jij^^jso 

. I J J ^ ( r^ AjL-flUJl jlj^J L>.J.X^J 
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«i^ >S^^ *>!»» **-*l* ^ 



f)i8i\ 



I 



^|_2Jl_i IjLjj (ji Lb (J_<jjaj , Jl ^",".VI \j^ 3< I iil^l 

(J J ' ^ .A 1 1 ^^ (3^-^ !-« (_P '^ '^^ (.3-^ 'liaLJii SjJaj 
.i_^jj.j>JI ^ I '^ lLsLS-cJI » . >» ' a itLfl-ii I ri tl 4~i I fit I 
(JjLS j_ljLj (jl LlI (j^ jji II oLsoVI I Jui (_y3 jj I iillj 
J ' ^"' ''.' "^ (jJj mhII (jj-i!l (_5-3 (oiaJI 4 li I iil*^ (_y^ jjjj 
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CjLiiiiJ i<l2jLtu]l (Jjj-ciflJI jl Jla Lj^3 .(sijiJI 7CJJUJ (siaJI cLituia (j-u cUiiaiJ^ 
j>jjJlJ Ij-jj^ JUju Vj ijoIjl!! TtJjLlI Lkj.^Ii (_yJj3 (_5-Aj iJliALijj jsJjiJI cLituia 
(j_a ^ 1 < II jj I ri ill ^1 J U '. 1 1 (_ji^ '"'J .^"alj icLjjiLlII Sj^kUaJI -i j ■^"' (_y^ 
.cLJejju (2>^ j-kijjl ^^«_' <l2iiJLoj «La.^J^ u^ (sJjlII 4 li i n\''\ ijpuCul i(Ji-l jJI 

3 I ,^ ^ ^ < i3_j_4_L«JI Sijjiil j^j-fu 3_ujLA joJjlII Sjlcuia liuI^ iTcjiajl LiSLs 
«_jL^jJ| (j-i-j 3-S^i-«JI aLSL>-I (_jJI LjjiLjjiI j-j^^-jJJI jlujjiI iSLLajL^j Sj^iLv 

4jj|j.2IL<ji VI 3^J_lII Cjj Jj-ajj . 4joUII SjjJajJI jl (_, oUII (jjjLillj d_uj^jjtlll 

3_L<ii«JI S^jjJ,! jj^ f_j\c SjjLill 4^5'L»JI aj^ 3^Lu-3 Lfi^' I j'-i'-^j; (jljuil 

.(oIjlII 'J A... la CixLu (_yieJjLj^UI ^^j^jjJI (Jiilo jiial (_5-3j . L&j-i-LX-iJ 

jjj (_yj| 4"iii"ill,l jsJjiil 4j^lJI 4'ir I riH CjjIjj^ Jj^jji (CjJj 'j j-^ (jr^ Lj-*^_3 
.p 1 < II 7c_jjLLj (_yjl.jJI (_,lr S^LHIj i/oIjlII 3 '^a (3^ Cr^ (jjl iii'iVI J?<ll 
CLi^j^] (_5-l-II CjL&LjsoVI (_pJ,Li CjjI^ «Lulj.iILijiVI 4£.j_Lll 3jLuj< J ' ^ ■-' 'J 
4_ulj-SILt_u Jil JL?taJ OJJ t ri^ll ^^^j_^l *L>.j . ^""^ ' '■'■^' g| 1 1 fi'flu /cIjuI TtJjLJ 4_L4_A| 
."iicjjLlj dij^ CjI j j-J^ jJ-ill <Sxl\ tLo-uAs (2>c. (_, o i ii^l j-iajdlll 3Jj_l<u 

(jl .joiaJI tLo-uAal (jj^-uSJl (j^jLiill Lj-A 'Lulj'illj 'LLflLiill liujuus^l CLu\h 
■:Llj1 imiVI SjJilllj ilicjju » ' ■ -^j i_5JJI JLp-^l j^jJi^l «ULi j-J-<4JJ (jLtujVI 

iJSLa .(_yiejjLlII JljiJI 3_L«-<fc'i/ Kljjj jii^VI (_yjfc ^jl ,,.;VI jj\ j^ jIUr. ^-,11 

i3_j_2Ja_m 3 J < r^jJI (j-uSLc (_,lr _ 3 j^\l U ,^VI I , ^ J , ^ -^ _ 4jjlj'i/l LlxJl^ 
j_yJlllLjj i/oiaJI 3 ,^a ijii. ^ "JJ-SJ 3'^;l-^'l *ljl (_yJLujVI JiaJI SjJLta Ji^Jj 
d.^j_Lll iIjjLjji h^j^] ij-a (j-SJ .{a_L«JI 7c_jjLLi ij.CjJ\ LoL<s-i JLalLij joJ 
jljCLol (_5-^ J>^ "^J , ^ ji^Uil I ilujuus^\ SjLuj/ J ' ^ ■-' ' I ' j "^j id-iieJjU^UI 

,<ijj|j_2IL<ji5iU 

jljlj I/oLlII TCJjLu LxH^A (jl^ T-Lo I'm ri tjl JLjIjJI (ji (j-O f«^J-" (JT^ ' -*"* 

4jjjJaj (_yl^ d J a I 1 , ^ 1 1 J JljSQJI (j-« ''J'i>* ^ ■-" ^"' (jl "ijicjjQll (j^jjjJI jj^ 
5JjL3c_a jji >iio « 1883 _ KoJKjII (ak:» 4jLj^ ./oJjJI jlaJ^ (_y^ Sjninliill 

cjUIj^VIj 3 j :; U : 1 1 i^jLII (j^jju 5ijJaj KjjKjII tljjLj 3jL;^ 5jLc:V 

(ji (_y^ 7-La Sj^JkJ I jufc J^>J '-^^^tH'^ iKjJKjJ,! I j • "I • "I (_jlr JljJuJ (_ylll 
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(ji Tc-iiajLa . LaIj I II V 3 _i 1 11 -»JI cjLj_Lij(J,l (_yJI Ja^ 'J^j^ 5-j-«^L«J' S^jjiJ,! 
liajjJLl r"LiIL>.VIj 4jijj_lII i_aj.j>JI cjljji- ijji <-.^lu .1 iSLulSLJi,! (<si^ (Jj^^i 

LoLil&l jilSl i^jjIj'^Ij 5j^M U,^\I t ^^Untl JljIjJI i/ttjjijj jjoj (jlSj 

fjjusJij "^joUII ^K i"iU ji (_, oUll A^^iiJil TcJjLb 3^jjiil (jl I ^'"- i . sU^-uillj 
i3_j|j.^ ,j.u_lJ 4Ibtj^ TcJjLlLi > 1 t-i I ^ J (jl JjV /oJLc (J^ (jlj i(Jji^i <^ (_yJI 
(_j_A (oJjlJI 7c_jjLj (_y^ (<s_LjijJ (Jl or I (luklj ."^ lor (j-« lSJ-*^^ ^J^^ '-*-'i_5 

jjjLJ>jJ)) 4_iLl^ ^ i(( 1905 . KjjIIx^VI Jjj-oIdj « 1903 . ISLuKjII j^tajs 
tixjjL^l ^ U II (jl L^j^ aS'Jj (jl Jjl-=ej «lj^l ^^^ (^ « 1913 . (_yjiii3b 

j_a Uj-^ J Mir (_yJ3l u^ j^ljJlj j-j^^l j<ujfcjj iJ-0^ 0^3 .^<JL«J1 tcjjIj u^ 
^j^Il>- < i^'j ^ . ..1 (j^^LoiJl «Lij_u^LiIl JlJl* tilLijl jj '-^" ,^ JLJ ((^ljlII AuiiJ)) 
<i_LjvLj (j-«J .iia.2^ tljj>-l ajJjA^^ j-^' ■^ iy^ (*T!-*J-i Lt^J^ U'^^^J '.jTS-y*^ 
/o_c.jJ1 (_5-i^ n I irO<"ia Ji /<sJ (jl iljL>- (jjjilo (_jSjJ5jIS /ajjijj (jLs n_^jj>-l 
JLjju (jl (sJjJJ «GUeJjlj (j^ -iljlj •'^ 3Uj^l I SjLsJl 3_uUJj<Jl *l^;v'i/l (j^ 
i((_ylaj-u^l jjj-^ulII iii>-j^) '(.yJjIJj'^l T'iJ'^l (j-* '^^^J^l^l '^li^'-j-oll jLj^'^l 
jLljJI jl-<-uJ 1 1 j" 'I 'I (_y^ 4_i-il <i Ull <ij^j_b ^^jjJUJl J '^r- Jaj^i (jl Jljljj 
(_, 1 < tl aJlSIII (j^ J'" ct^ 4 iSt^ 1 jjll jiilll Jlj-LO (_,lr j>j3l (_y3 (jJ^L2j(Jl 
TcjjLlI SjL^IUJil Aj U "i 1 1 iL^jvlj^ AjjkjJ jljl ijaUl TtJjLJ (_5-3 d-oila^ dJLvj^j 
jjijuu yuul ijjjjjSLujjjS x_o Ijjj (Jjj.^V1 x_o (_5-^j-i1 4 rm^ WjDJ' Ct^ (<sJ-«J1 
jo_L«Jl TtJju (jl i-L!I I no" I iiVl IjL^ 4"ilj iiij Cj-iISj ^U , ,.jII j j , ^ . 1 1 itl»-j_o 
jl^ "i I 111 ^-A (Jj Lfl(jJL>Jl ^cljul (^y^ ^JJ-^ ^ ct^ J i(Jj-£aILa ^l_4-ij j\j o" I 111 

4_i-il oUtu "^ < J i"i U sLloIjlII L^JoLijijI Vj 4_uj|jj3l SjjLJjl Ijui (_>-=_^ («J 

x-oJL^l t_L^j_j /oJ liiljj i3_iSLlIjjISL!1 ^1^."jII 3J^>11 2j1jLi /siuu (_ylllj 

ip 1 < 1 1 d—L^i-^LLij^Vl idicuiflj ^^ijl I— t»-jj ija-uijj J-iri^ '— ' '^''i) '-'^ (_, oUll 



J79 



iJ^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

(j-o (sJLjlII 3 li I rir*^ J^=-* (1>^ ^H^'j J-^' L?j'j-^ ijaLiJI TtJjLLi ALjUaVI I jui 
j_iiu.c i«_<jiLl!l (j-Uj^l (j^ jiLSllVI cliaij JLi^ (ftjjfcjjj 7-La (j^'-»-'' ^^ 

L^jfcLsou ^jj^ ^-ulj ?" inVI 3^j_Lll cJljLoj 1 1916 aLlII Li^jjj ^ojj <'"^^^j 

_ ^ ^" • "J j_j^>jIlII I jLjfcj .'^joUII S^jjiil j^j-fu (_yi«Jll I— Sj-LaHl,! (_yjj^jjtlll 
3jj U'.llj cLuJ^jxjJI iijLS^I jl (JIiLlLulI,! (j-u 4^^L«JI (j-o - Sjt^'j lS>^ ' *>* 

cjjljj". II (J3^ '-^j-^ /<si£ jlSla'i/l (j^j 4^^1jlII Lot .(_yAi»JI (j^Lill jl 4j.«i»JI 

7c_jjU ^"j 1 j" ji (JLjjil (_yl^ ijjiu^ jtjjiLlII Li>^' Lr^ , 3 "aj U" 1 1 cLuj^ji^tlll 

(_y^ 3_j_2_Li_m 5_L.t_ii3jJ I 3 A , „la j^La i4_ijJL». Sj^lii SJLtu^ ojLo^lj jsJjJI 

(JIlxj LftS j_Jii^ x_ijiLl1I (jj-^l CjIj-JI "^LLLal j^^l ^Ij (_5-3 CjjISj . 3 "aj U" 1 1 

^ ^ U ' 1 1 Jjjjjtlll ijf^2st-ci i_^i^ iLfcj-ijiLj djLjiiiill (Jj ijaUl ^ ■-I • "la I jj . ^ ^ a 

^j_a «Lj2j.uLaJl (Jj-^ Lt^^^ i4_LajL^IiJl Sj^IUl ^_A Iju^ ^i ^_^A^ ^jjj '^ '^ i4_uiLtjl 
.djjjlj di^S i"ia (_5-»-j (j^ (JjjIaJI L^jejju j-^^ La^^IUj 
ajjI^^SJI Sji^j r'^j_jJ^_j_A t jLj_a )t_a iLLal^^ILa fiLL^La-UI fiLjJLxis^l 51 i iM CxjlS 
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Jill Jl>.i /c-Aj^Iii_La fjy^ ^ oU 11 aJLSIUIj t^ oU 11 ' '^''■^\* ^]y^' n ^ «Lj1 jj->J^J-« 
^ J 1 ^1j " cLj_L<j^ cLlaIajI «Lbjju,1 ^_4-i •aj.Jj^J 4_i^-iDj ' '^ ^*^ (3^"^ i«LL3iJtj_a 
lIiLlLa^ I j .A .':."<" ^_^1 4-i.2j^-u^V1 x^L^^I <-f^i^^ t<:Lu<^i.uiJ <l^JJLa ^ 1 ■ ^" " 

^ 1 ' ^"j 1 JI4J (_gjiijJ1 jjLf-^'j • L«J-i 3_LoLuJi,1 /oJIjlILi UI^jjla (_yJI ' ^1 ' ^""a 

«Ul (jj-ij-XJ l3Jij.J>J,1 4jJL31_jJLi /OjiuilII (_yJI IjUk J M I rij IjjJil L^Sj .(oJjlII 

4 J 1 < tl p J <t>LflJilj diljl J < !l (J_lL>iJ 4_yl^ jj-aHflj tLfljjiLlII jJJJ u>1jjji V 

ij<ukJ.>-j »i <iUI1 (Jx^ j-ik (^ j-ll I j'lj ,1 ,>.^ I LtaJa (.j-ijy "^ 4JL3 i4j«iUI1 3jj l^'ll 
4jji_jjuaJ1 I j .^"^il .^-^ j_gi 4 joUH 3_^ U'tl «LlJLi (JjLalLi /ol«J1 1— 2j 1 nlj"'^ ["" jj jjj 
M ,^" , ,. ^ L^J^ jj" i"i_l J^ Laj L^ <:USL<Ji,1 '"'1j_; • ..^"11 ^-.'il ,^-^j i4xL>J1 
(_^JLlJ^^aj1 ^^ ^ '-^ ' ' 1 <d ^ I'f^j t_$ j^l 3-4 . ^**-^ ^ ^LilsLul OJJJ^ (f^^l jjijj_u1 Jk^j 

cxJLS lil «LJI (j-djLS i3jjj(jJ1j 3_iLuiuJ1 (j-uiill (j^j (_,'C I iijLs Jlj^^I j_uijJi,1 
(_yj_c. 3 J .^'.^ Object Language 3_j^jj^j^ jl 3_L.lui 3_«_! pi <I1 cjIjL^ 

Meta- 3_jJlji_i 3_«J ^ 1 <I1 Srnrir*^ cjIjL^ (jLa .^ ■•■■^"' pj liajJll ji S(_, ni 11 

J^ (jb IjjLJ LxJioj . L4J (_yil2Llo Jjijtj^ (oiaJI iIjIjL^ juj (_yjLj Language 

La (_p (jLi LUajl IjJU i<ij^jjLA 'L'lJ^ (_^i L^ (jjijjj (_j-i->-ll (j-« >i^^==:J l^jtl JjiJ 

T-y^-uj J j •"■ (JjjJo (j^j • «(_5-^ (_5-3 (oiaJI «LfljjAa (j-* 'J^ ^ ^'■*-*^ '*-*-' ij-^ 

(_,_«_L^jJ1 (jf (_P-=>- <Lal-4J (<s_L«i! ^jitJjLlil <2j1jjiaJl1 l^^ljl ^JJ^I 3-«i!l 
(_, ; <"t (_^1 (jj-jljiil (jl (_yk: IjLj^Ij Ji^l H. Feigl J-:?^ iljj^jJt, (_,SU;1,1 
Ldjjjjj i^jl— a I"' 0" itlj i/n U 11 4_fl_cul_aj 1 j 1 4_£^L.C. V /oJ_«J1 tljjLLj 

ijj^^l J^I^jlII 3jj1jj (jx. /oJjJI Srniir*^ J '^■^' Ij-oU. LoLiljil M. Brodbeck 

L^JjUcIj !(_, 0UII l°".-»- jll (_j^LlLlI AJjJiJJU^I L&IjjJI jI 4_UJlAi1 1 ji <ia^L<Cl>-V1 

ijijUujl^ .joiaJI cLituia (2>c LoLxj M , ^ A '. ^ j<sJL«J1 (_y^ (_j oUII iJlije-LlI (2>« LcjJ 
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\jjt (_j\i'j •« 1953 _ /<sl«JI 3jLcui£ (_y3 lIiUI^)) <_jLj^ J-*J ^j" '^ '^"-"'^ ^ jW^ 

Jl^ 3_j^L<tt».VI L&jLtjLi 3j1_l«JIj 3_tJEJjLj SjjiUa /oiaJI jLo^l (ji (_yJI Ij j""'l 
SjJljlj dJLl (j-ujj jji aI jLa ijaLdl A c i nl*^ <ilJI (j-ujj 4_1SJ ijoiaJu VUlJujI (jj^ 

. p jjlojji, u dJj^ (_gi j_j^ <il«j>o (jPJIj 'iiejju 

SLpJLj (__)iajl_iJI (3^JiIl1,I (_yj>^l_jJI "iJLiJu (_y3 /aULj Kh'^.c JC . - , . U aj «UjJLjiij 
.cLuLtuj'^l ajLcii^JI jji-i-^J ?'iJ'-^' lS>^^?-* Ct^ 
LuSLaj 4J| VI iS^LuJI i^jLaJLallj ^^JS>~^\ J^l_^l J^ jLl^l »_4^ (jjl 

aJLjlJI 3 A . „ I 'a I /j ■ !".<! iiril (_^l SjieJjLi JLciiJI (Jj 4jieJ_)lj5UI 3 o i nil (j-C. 

i—S^AJej (oIjlII sLioiLlI "ij^l^p^VI 3j-^' "^H^J i'LlaLlII SjJilll (JjujI JLjIajj 
Cj Lsc^jjJ I juu^^ (jl jlSI^Ij i(_y^Lj^l (jiajil JL»-a (_y3 4jjL>JI I jtl ,:^"ai 

(Jli^LlLcHII 3-<ijSj S-uufcl (j-c. Ij-^i-i Ij-flj-ol ^'^ I '1-^ .--.VI sl^jdl pif j (j-*'j-I' 
(j! (_y^ _ La^LLIj _ Lia-jl tiLi Vj .3 j o U II ^ajjiLillj LjLia^i! 3jikll,l 
2ll»j^_^I (jSLI . 5 jjjGII (oLlII Sfjinl""! cijIjjI ,j^ SJLts 5h! 3j2laJll o^LlLxIII 

^jj'^ 'Hj J .^ .11 (_j.«ju LsjJaj 3 "aj U". .^ <ljUJj.j>o 4j«ilr cLLoiis CjjIS'i-LalaJJil 
di^ J I -»o uJs-x-a (_yi^ - Laj-jj/Lj cLicuLill (Jj _ (sijiJI 4 li . nl"'^ ' " 'j ' ^ " cA^J 
LajLljIj 3 J j-vjJI I j al 'aT jj_a 3jLjiLiII ljJ>>- i3jjiL«JI LjLiiiil 3_l1LJ^ 

•.3_L!jJi,l 1 3";j.'j (_,lf »lj» I'^ill /tt^lLia. Ij i r'iij i3jLjiI^ I jl«-^" (_^l 3_Lol^^l 

ja_<kj Llj(-o J 4_L.ij^_Lj_a V I fi j"' j'-^* " (j^ <iiiij Jutji (Jlb.0 (_7J-II '-^JJ.J^LjjJll 

^ I '- (J_i '3jjl .^.-..ll 4_j^'2l (_p LliLoLi 3-5^ (_, olr (j-tuj (_jJI l^^j-i J-2J 
V <1.2JLLa-a <i_i_ijj.j>o (_yJI ja^lo Lcj^-" ' "-^i^-J^ '^'^J^ ' «^L<Iil I «iji nV iL^^LiIil 
<i_j.c,L<iIL>-VI CjL^jvjiil (j^ j<sl»JI 4 li I .iH 'Lj^-'^ Lt^ Ij-(JlaL3 i LaIj . .it ''^.'"j" 
p 1 < II SjjiLli -1 j"a ij^ L'lLi^<u (_y3 /<si«JI TtjjLj 'liJiij (^ jJI JJJ-II J^l (j^J 
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(iLinsl jcJjlII TLjjLl! Liij.^Ji (_5-!j3 (ji i-;-*:»j lt^' (<ii«JI <iituia (<iSL>oj jjl>o 

(jJ-i^l JjJl>- (jjtA^ij jl£i '-dJLa (JiajJil CjLl^JlJ |_gj"i I ri a ^1 djjjcllll f-iJJjJ 
^j-SlaJll ^jjLjia^l Cjjl^j ItcjjLIII dJj^ 9-^j njKilj (jLojJI (_yi^ ^iaJ (^ JJI 

«lj^l ^_y^ ijj N ^ II i_)L<kjVI (j_« L-cj-i I". I "J La ' ^ J ' ^ «" " SijJoILa «LLjAa 

(_y^ jJj^-'-ll i-i-Litim jjk 3 J ^ U •, 1 1 ja^^Ltbelu (_yijSLj V (j-<^3 ijaiaJI 3 ninl'l 

S-LxJjiJI S^jjiil jj^^jj f_j\r -1 j'^j'^'' (_y3 3 J ^ U •, 1 1 3_uiii5^| Sjjuji Ijlj I JSL& 
SjLjiia (j^ SjijiXI jjjLtuJI 3^LSI (_y^ IjijLjj .(_yJii«JI Liij-i^SLII uju\j.>- /a^JiSj 

<jLi.uI^ ^'^^\ (.7^ 1^1 oljl^J d ^ ^ U : I I lIuJUUS^l ^jl-^ • "I IjJkjJ . 4icJjLjJ jqIaJI 

' ^ alj 1 1 j_a i(j-LSLa r-l _i I ri 1 ij3L>J,l i(_yieJjLi^UI (_flSjJ,l I jui L&jLj/ i/sJjJI 
j_^jSj1I| LJiSjjiil (JLlo^I i—ijjusji vIju i_^ JJI L^jJajj ^j^U^tl 4jjulsjil 3jJL>JI 

7-jj jliil 3 ^ ^ U : 1 1 4_L«ji3^l .il J j" I III (jLa ijLtu^ (Jjls jj <iI (Jjls J^ o'^J 

(J^lj jj_* 0~:H^ Jl.^ CjLjvjJ, t"i (^^^^.jtJJ i L^_jl^ Sj^lJIj ^ ■ ^ ' ^ * 1 1 J Jl^^_<iIIJl 

^^ii^3 Ij (_jj^ 3 1 jji «lj^ ^Li J-J5J ijj^ "'^ (J'^J • '-4^j'^ Cy3 (oiiJI «LLtuia 

5J3I I iijtj Jj'^l (_yJI (JjcJ i_^JJI))^_yj<-u3_jJI T-jJaJI I'.al j"l LiLujj 3jlr Laj I I ii-»- 

3 « J J U ' 3 U . "j II 3 J -> j : 1 1 J 3.1 li I liliiil I jl .^.^11 J_^ I j jl'' I ■ "^ _' 

3jij}^^^' jbuVl l^^ljl jl JljIjj/VIj 3J3LuJI (j-oiiiij I ((3j.4i«JI 3^jjm 
.j<sl«JI 4.fljjAa (j^ ^IjjjJI (_5i^ «LiJeJjLLll Cjlj^IijJ,lj 
Cj_iLS _ I— tJiJ l-« — 4_uil«JI 3ijj(Ji,l j_ij.4J A K i"ia jji (j-« («-^J-l' (jj-^J 
(ji VI i(jjA_LJ (J II J III tj^ x_a L^Li^L&jl j_iSl^ J_La joIjlII iLo-uAal 3^j^La 

(^yijlo^l 7-jJaJI I JI4J jL>JI (__)ia^jJI (jl (Jj-2j (— fljj_uLli (_jjj/j^l joLlII I— aj i nlj*^ 

j-j_L-qj^ /cIjljI ^j_j_)L_t_a (J-jLt-iLA (j w II La jJS ^j-* ^H^' SJlJuJ ^^^^^ t^^JJl 3-*^ 
(_y^ 3_L-aJlj i(j_jjJlj 3jjLLk:VI iSjjdl (2>c:j 3iiiiilrill ,3^ 3jjiL«JI 3^jj(II 
(_pj . 3_ij.jaJL! I J 3j^_kiill tlr^-JJ 4_L»-^^iaj2lj ^_^A . ,.1^11 juus[jjl}\ ^j-u (sJjJI 
3 "a I ^M 1 7LJJ LU I J J r (_yi«jiJI jjU'll f.f_jJh (J^(Jj^j Vjt L^jvjJaj LjLciiiJI a'jJt 
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«LaLc ^ A . ^ I d J ^ U : 1 1 Oujuus^l JlSj (jl TiLxisjl Ji^ i(_, oUII (_j.icuiill ^^£LiII 
(j-L». i4j.«i«JI SjjiUail j_yiEjjLl!l JjLlUI ClCj^Cii III CjLlJI's Mil jliil i_gjjl jji 
«lflj-JiXI (_yl^ ^^ -^ ' ^" Ly-^' «Ll11IuI g< ( iiJ . 5 JLiloJ gtj^U 11 <3jjiXI ^^_j_LX-i Ll<-aj !"( Ill 

Jl£Li'!^l {_^ (oJjJI j-jj-*ll (jt^Sj V L^jSL! i/<si«JI g-^;l ^j^K ojSj jls ijjJjiJI 

4lLi^jL>. ij3 /oLlII ^I jJiill Sjj^>-LiiJLj(_ALajj j_u.<uJI I j-<k . (_yil^ (_Jj^VI 

.TcJjllill J-i^ jj U". 1 1 j_y^L<il»-VI x^l_^l (_y3 «LlII jJkjJI (_yg.>ri I iij La isLloLjjj 

g| J * (S^l JL^ jJ_LLa_La jj_* *^ joU ll iLSjjtXI ^^_o.4-i (jl (J^-^ *^,3^-5^ ^J"-^-*-* 

.jaLiJI TcJjLu f_^^\ i_2jLiiaA ct^ (oi*JI djLjiia * '^j i_5JJI j-ifc dj^u:l I 

j>j_j_2j (_yJ-»- 4_LiLill,l <ijj(-u3^l Jl2j (j-« (jltajl j-J^J ijj^ (j^^ ' '-^^SLiij 
i«L4jLSjj <:GjS_^j>. (_^ /cJjul j-i_LAJ A l\ i"i a 4lIAu.ui5 j^jt_a ^IS t^ o < iijJl (^^jiju,u 
jjjjsJI iJj^JaJI i^jji I Jljlj I JL^ jjjj (jlSj ii_jjJlSiLI 4jljLiJI jLl«-o (jj^Ja jj^ 
j>jjJlJ IjLjij .(_j.Je_jjLlJI (_j.x.jJI I— ii » j" I III (_yJI (_gjj-uj/ (_gJJI (oijiJI 4.fljaiiii! 
3jlj?"i I iia L^Lsl (jJ^ mhIIj i_gjL>JI (jj-ill f_^ /oiaJI 3 li I II r*^ aLoI 7-J-laJ (_2jjji 
j_ij_i (JjL^ (j-^ ' ^ ,':. <1 j2>J^-"ii-«-JI (JJ-2JI 3jL^ ijul£ lilj . LoLxj Sjca-" i na 
«LjL>.j j2j_o Lli^j^ i4_La (_j_iLiLll (_ij-ajJI (_y3 (oIjlII sLajji^Ls joJi^l «Lij^_jj 

LsMx^ I jjIj 3jI JlJI jlLo (jl^ 4Jl ^JGiia .S-S^-MII ^j^LuVl oLaUoVI 

jl^j i3jLjLx^j <:Ll<u4a CxjI£ (.7^' ^ J ^ U i 1 1 cUjLtia^l (_7l^ 3x.lL^I I '■^'- ^^xji 
jjU",ll ^c_a^La » i.^"t ija^LLiijj^ I-, A.^^j -1 j •"■jj '^ LlJjJj Sjjj (Jj u^iL2jI 
aJUJ-C 3_j^j_iJI Sj^UI l-J>Li. CLu\£ iLblj La^J ./oiaJI S^Luila (_y^ 4jJL11I 
JlJ-C IjJlJ«_o (jVI • ^ a J " I (j-SJ i<iijSLo 2j_uS fi jjl'' "t^^jajfc y'jjj 'SjJj-a 
(_^l j-jj-jJill (_jLila ijji jsIjlII cLfljjAiij j-J^J (JLfljjl J-Aj Vl i_gj^:>JLI (jiLiltl 

.J o"l I nil ^ t ^"itl ^U ' rt ' ^...Ct) ^U (A 

^^ tl ,^^ ^j-« «Lu_uL_ui 4_ci3L>. Jj-LaJLI aJlSIlII ^I (_^I jLliaj'^l j^^ < )j_c£3 

(_yi£: 53^>'^' f«J-^' J '-^ " ' 3^jLlII -ilsJU^ (_y^ I jui f Lj^J iSj-ftJjiJI Sijjill 
(_y3 (<sij<JI tLo-uAs (jl (jj^ OJt>:!-'^' '—''-:' ^ '** I '^^ J.'J.' ijj^ J-Loj .i_jJi£JlII 
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./sJjlJI SjLjLiLs l_Jj^ ^LtS fjjt 

- 3joUII 3^'.\t ^.11 j_g| _ Sj.p.'^l oJl^ ,3j".\t ^.11 (j-ujjj 3-LajS"ll i(J^t 
(JI'S I'llj 3jJjiUI LllU^iilVI 1«_0 (J J-pJ ' j "J j ■^ " ijiij idjii^Lc Cjl_^jj<IlJ CjjIojju 
liiij iTjjL^ (jt^^ (j-J^ I*?! < II OJ-2-" (j5-^ (0-L«JI LaJ(jmi (_ylll (_y^jjj,l xJaill 
^lU,^^^ ,,^i ^j ^11 (JliLl^J (_y3j .i_2^m L^I^JLo J-Sjjjjjl Jj-alaJI 3j".\l ^.11 
3-L>-^j<i"if iiiVI SjJaJjl i_ajljj aLc (JSUiiJ (oIaJI 3 n I ril"°i (_y3 "3y.\t ^.tl SjiajJI)) 

o^ ^ ■ U :;a 3j.<JjlII 3^jj(II j^iJ (_yJI jiajj (_ylll 3_LLi-ljJI |_^l i3_iS1jjjj>1SLII 
(jja j>j.4jj joiiJI (_jJI ^j u;tl j2^ ^Lxjlil I juij !(_, oUII (j I Mill 3"-^-" (.7^ L^'^ 

(j-C 3 A I " -^ 1 1 J^l^jiJIj 3jjLia:>Jlj 3_j^L<CL»-VI 4j^l.c.Lflj jUal (_y^ ?-jL>JI 
Ij—LJk-l O-ii-Liial <— ajS i_Jj-i i—ajjj) ct-^' 5j-kil!l (_5-Aj i(__)^L>JI (_, oUII (ji«JI 

.^aitll 3i;,,ir°i ^1 
3 ^ . ..,M "a (2>o J-*^ («-* i_aj-<^l Sj-p.'^l 'J ^'11 (_y3 MJLa iJLa. (_gl (_,lrj 
jj^L«Ji,l JjJljsJI ^ J j ■-' 1 1 JijJl:>o 3JjLa^ (_y3 _ JlJLiI j_u^ J^ I , ^ j , ^ -^ _ j<sJjiJ| 

«LS_Lt_ILa «1 j_j>L^jul jJ_Jtj>oj i«Ljj>Lfljl «Ljj^ ^j U^ j '-^"^ * ^1 5jJ)j_xId ^_^1 

^ ^ i^"tl jL"-^VI J A^".\t ;;.ll jL"-^VIj ' I j^;!'' 3IaU"^ J. ,^, 1^.11 ^K/>1 > 

(_^l t-jj-s! L^JV (J ,1 J Ij iirj>lSwio (Ja- (_y^ Lfl^l L^j'i/ LoJlSj ^1 SjljJljsJI 
L«^ il J ^ I > qliii lil (_yl^>-j ijJI . . . t_<j J-Siil 3_jli[3 ji-^t jl 3' '^*' 

(<JL«JI cljl 3_a3iLo 3j.<iijLll 3 wtA-,11 ^^j i(_^bVl tfLjoVLi JLi-lj V LLaJ 

jjJuj LvUJI jbjj AjLfllll 3 K I'll a jjla i«ua Ll^iJ i_5JJI (_yji^l^l (_yjj;jtlll 

jtsJLtJI jJt (JjLa ijjjtx «L*!t3 i4j<iKII 3jj l^'tl <4_LiJ 4_LfllajJ,l £L>JL«Jll jS3j^ 
^iILaj j_iSl L^l '^'-pl ' i^^'" ' i-oJl2j ^>i^i L^i 3jj lA'.tl (jiijiu (_7SLIj 1(_j_u^j»jJI 
J^ (j-3j -^-ri-^i^^?^' 4jtjLSj 3 j -^ I J ^ J iSjui (J^ljuJI (_y3 3 J I r La J 4J ^LlL^jj 
<iji<-o^ii (.3-^ ^3 ' "■^' i_KV>^ (_, «iU1l aJLajJI 4lS i"ia Jl^ ' JJ ' " l5' (j-*J 'J'-^ 

.(_^,.JjlII 3^^!-^' (jr^ 3j^L«i1,I cjLj^iaJJI (>u 4a>L«JI 3JSLi^ I '\'? L^j'i^ i/<sl»JI 

^ j t fM jjlj_L« t_$Lj 7^ oUII aJl-SUJI «bLJ_ll3 La :«L(aii2J j_^^^J_ij jjljj_u (JjlJ 
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3_»_j_jj3 J J . .. ^" (^SlxJ V (_yJLlILjj aLc jljial j-jij CjI Jls.'^I (_x^L«Iu (I) 

• (_, oUll Ajii"ll cLo-uil^ /"-^J 
5jj|j_Lj-3 f_^ . "^il U aj 3_jjJL>- I'lVI .^^il j-i^J i<ijl>-lj dJajlj ^^J-ij uLp-l 

(_,_Lc JL^^ i^j-ll (((_;,_«^ljJLll)) i^Ij-II J-^ ^^^'-^l lS'j-^ U^^i^-^J (rf 
*»l .^"1 L^JL2j (JIIaj J ' ^" " JlcL^ Jai- L^JIj '^joUtl 3^jj(Ji,l SjjIj o" I III 
(y\ jS J ( ii>LSJ1 ^c-LaJI (_3-^jJ-*J L ^ -Lg- rv (j-\_ulj-SIIj_u Ji 1 t_$lj JJ^ 1 JLAj , Lj_aLLLa 
./c-j-Aj^^^-uJJ T"!-* *"' ' " ^ji ' '^ *' *^ Jl>-i i^^_i_uj_u (Jj^J tJ_3-L)^^ ^J-5~^ U'-^' 
SjJilll ijJt i_^^^\ '.(_j.Ai«JI aJl^j]! djLjLiLaJ (j^jJii-i «ljl l-iJi iJj-2JI <il<t»-J 

(jj_2JI (_y3 joijiJI aJl2j «_a ^ ^ • '"'1 1 djtl ,^^iVI ^jjjill SjjJilll (_yji <1jjQIIj 
(JjL>iJ 4_ul 'IjuIj SjJij sLxJ (ji (_5i^ .joILiljSJIj 4 jj I iiill Sjjj JiJLJ _ (jj^ Mull 

<iia_2_i jLLc i^JjJ I J_JJL>- (_, <iS (oSljjJ sJlJI cliaii L&jjja 7tjj-aj (Sjjjj) 

:Jli>LiII Jj^l J^lj-o j-t^ J-2^ lSJJI 
ij a (_j_Lcl 4 Lvj_o i_^ lOjjJiJ i—iSjJ,! Ttjj-ajj ((Jjiia'^l (_jJI LxjijjLaluj 

J.2JL1I (j-« f'-^j-" (.3-^J • • • 'j-^ (<sJ-Aj • • • I j '^j-^' (_yJI ' • I ^ '"' 4_ijiia _ (JjljsJI 
aLlII 5rt iii^ia (j^ jJiJ Jj^ (j-a JjijsJI j>LflJj i_g JJI jL>JI ^^""j II Jj • ^j'«ll 
j_yAljLll j»jl211I 3<jjt-il (_yJjLj>JI jjir^'ill (_y^ ,_jjj LiJLa ijj^ Jjl^/a^jjiij (_yi^ 

jjJL (j I ii" a i Sj.ja ^_^ ^j^aj]^ ^_^_<;Sl^pjl ^JJJ <^"H (j\j JjajjJU cLjo-u 4i_u_uj 
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(sJaJI ^jto i^jJIj (olaJI ^n^^ll^ 

(_y3 [jua 4_lIJiJ>JIj Sjjjillj 4_L<i^l^^l iSj^iiJI '"'Ijj '^"11 (j-« SjLijjj/VI sLJo 

JSLjjjii <iJjij>o Cxx^ jl i/oJjil S-usJl^III ^aliaJI J^JlJ La 

(_^jL<5iVI i_j_iLj>JI 1 it '"'I -» I u ,^^lt ^j^jUil -1J . ..tl 4jj,|jjiJ (j-A-j-iL*. (j<j 
(_j_L«j (Sjjill) Jl^so SjjiiLJkl £Ll>-Ll!I (j-« •ct^'^'^"^' (_yJVjJI i_uL>Jlj jjiLJll 

jjU"11 ^_^IL>. jl ^_4-ul ^^^j.j>J. l^Li_a i«_jj_tujl ^^^Lill ^j-uJujI jj-* ' ^ 'I ^ L^l J 
7, J \X 'W ^ I t tl ^ I ^"1 tl J J . ..A" ^^^ iUjIjj) «(jyiiJ (_;y:aJjjLj J-J-«3 jJt (_g JJI 

Revolution (j^^iiJi^' ■-■ It^.-^tl gjii) ^j^ LSjLaj tA^\l; i^L=ejVI (_yJVjJl 
tfjLjfj i» U III '.jLjJLII jLj) "•(jr^l Sj^j jj_«j jl . (Sjjj) (_yjjj(JI (JjLsII (j^jj 

ijJ_«JI L&jLjIj <-1ijLj 4_l13 (Jj^ 4_Laj . (r-Lik LJljjjj i4jajji : l^^jjlijj ii>j-i^ 
(_y3 L<kJLj=_t3 . I^^jjlu jjiuJ I jjJj ^ ^ j ' J •'^' 1 1 ^1 jLij . jCl>-l i_jjiaJ(JI jLij 

j_ljJljJIj (jii^j-II (_yjLi^ '^ri-^j ?r'-* ' J ■^j (.3-'-*-*^ (j^) C7^! *-^_3-L>-* ^'-4-'^' 

3j_^_lL>oV1 (j^ (1A-|_3 • "-aLxJ I \j . ^ ^ ^ I Jui (jjiJj . ^_;tl .All ,_Jj^ iJ-*A' lSJ"''^' 
«U'i/ ijljJ Luajlj .i_2j_LaILa (_gjJL3. n^jjj '.Revolutionary 7c_LLi_i-aJ,l Jijso 
^liLa) 31^1^ *jj-^ (^'-*-'l ^ ''^j' L7^^3 '*J,P ct-'*-* ct-^' Revolution (j^ i^i-La 
(j^j ^j-^jtjL^tl ^j^ill jj^lji ■ Ia ^ \t : t J (jjjIjLa (^y^ ;_gjl <i I iitl Aj.j>JI Sjjj 
j_ij_i J-«-»- tjl L^'j-^ J j "*> .(jjJaj ji ^Lftj) Evolutionj (3j^) Revolution 

(JL2IL1I iA J Ir Llll JiJjLji (—fliiSLa |»Ji2j jji (Jj I Ll>-Lia L>-Lufc (_>ii3jJI i_jji:»J 
'I .^ '" ■■■I jl 4-S-ll iiitl 2 l->-jJ,l ^1 j""'V iL^ljl (jl' (jT^' 3i^>a (_yj| i^gjJLS- 
l_^jjiLll )«_jLLaJu (Jj^l (j-a 4^jJI '1>-J (_3^ \ J . ^ A 1 1 jji I Jjfcj , I j"! j.>."^ ^ 
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i-<l Ul ^ , ,.l I \t ^" ^ jtjj^l jiia jLUcl (_g J j-i-»-^ (_^\ J J '"'J '^'^ il>^J ' "Al?^ 

(_y^ ^jJLlS Sjjill ^ J j ■-' " i^JjI (1A!j • 4jjjji,l pLlsj'^l JLa-o (_yJI «CliiJ AjiS^ 

./cIjlJI TtJjLj ^J_Uaii2J 

(JjJl«I1JIj i^_yASjl joil^^l ij^Jiiil 7iLj^_i^l JLUiJI (_yjfc o^'j ijoitJI aJlZII SjjjIlII 
(<s_L«JI (JJa_Lo I j ' "--J ■-'_' (_^1 Aj U •, 1 1 j^^^ LxjJ i(_^jL»JI jj U" 1 1 1 JjiU 3^>JI 
.J I'lijll TiJjLj (_j^ ^j^j^--^l iIjIjjiLlI i_^j aJL^jJI JjJaJll (jLiSJI (jiila i<ij| j 

Lailjj i_2jju V (_, oUII AjLallll (jl (_^i^^ kcSjjIlII)) (_5i^ (_ajjaj ^j-a ^iieJ V 

l_jjJiS3 (_5i^ (^J^ (»Jl2j (_P aI J Loj .Cjljjill (j-« «LlIIjILo 4l I rill II Jji (Jj 4lUjl 

LoSj .5JjJl>- SjjJ ^'^J '^JJ'^ *'-4^1j ''LjJ^ ^JJ-' O-^l 34^ i(3^LjJI (__)IojjiJI 

(_pj| iSjjJilllj (jjjLSJIj ij^jJil\ (j\j 4_j^jjJI (3 jt>^ V J-J^:" (_r^^ ^ I •,IA^V 

(J-SLIIj ii_j_jj.SLiLl 4jijLillj 3_Lajjj-«JI 3->-J-5 (_y3 Ja^ i M"^" 3j,)lf Ijl .^a 

.SjjjJI / SjjiJI (Jjjia .. JjJaJ,l aJLSIlII (_3Jji3 (_y^ jjLji 

G. Bechelard j^LJuL Q^)" i nLv . ajU", II (_gjjill jjj-alll I jui (_y^ jjjj (3^Ijj 

Q^ail 3 li I ii^la (tuki (j-a JLa-ljiJ Lujj^ (_y^ (oIjlII 3 n i ii^is jc-ui ( I 962 _ I 884) 
J 1^ ' " " 3jJU'!^I sCUJa (_y^ Jj^' J^.i:' t_jLj^ jJa^ 1934 aUJI (_y^ .(jjj Mull 

i(( Jljjl>J1 (_j oUiI jSLiijl)) j^IjIju (jjli iiLv I iLlS Lciajl jjLx-aj t(((_j oUll i^'i'^ ill 

I ^"^ «5j^^l )) A^^jLa (J iiS^ M /cJ . «Q2jj_laj (_j oU ll aJLSjJI jJ^^ UJ'-^ I o i^^S 

.(jj^>J^l(jjiJl,j^jjiVlcJ!UI (_^ Ua-WI Lj^ LulSLtJl (.JjlII 3Auiii,^4^ 
A. Koyre -ijjlj^ jjlLuiSLI! r>»-5 ii^jLtluiliiJI f^Js: i3JjVI dJJj (_y^ 6^J 
((Sjjilll)) ^ J j ■-' 1 i-j-4^ ■ .' iJ-*^'^ lS'-^' " 1939 _^jijJL>- (2>c vIjLjIjJ)) 4jLo 
(_yill 1948 aUJI (_^j .3_loJl21!I sQsLLj tiujoJI /<si«JI Si mi'i jjinii"! ShK 
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jL«_i l(jUr iCjIjjIsLa^ 31iriliii H. Buterfield j_LiijJaj Cjj^jJti jsIaJI rjj-o 
>L.-a J Mijj i^jdl « 1800 _ 1300 iIxjJl^I ^<JjJI Jjj^Id <Li[Z^ o^lj ^^Lc 

aj-^jLl, jJ-L^j-LiJ ^3j sLi^^l^J •(_, lUII aJLSjJI dji^LilaJ i^j^jil jj . ,.^"tl I 

^_^1 jJ-i-o^ILll ^^jL::e_jj SJlJJL^v £Lflj^j_LiJ «Lx-iJ-^l ^LuHj*^! tj^^ ' P '\? ^ "^"^ 
(J-iJlJLa (jiajij (JjAiHI jJaijiaj j.^jj-»3 j-Aj Keyidea) L».LLLa Jj-aJ 3j.£l^ 

.^It^.tl jIj^^U LicjjLj (oitJI TtjjLj jLjjcI jiLj^jiaj ^^""jjj 3ij^ • "II ^^"'i_' 

V j_mi TtjjllJI Ijufc .<Sjl1\ TtjjLlJ pjl,,ill JjUlJI ^ 3:LlII j-tj«j V liiljia 

(JliLlaJaje-a j_j_lJi3 (^,_L«Ji SjjiJI Qi <\jl1\ sLajji^Ls JLLi3jJaj (oi^J . j-iSLflUJI 

«_iLLaJ| jlj-il i_^i^ U.iSjs>- (<sl«JI ^ ^ . .. M "a jLjil (j-o j^i-<iLi Jju i u^i Loj 
(JJaJ i^JJI J-Aj 'ct-'j'J (_,_<jiL<jii iJaiJI (jl (_£_^ il .(_, oUtI AjLaiU (_JjjiJI 

djLalj^ (j^ 'l-^'jl LT^ lJ-"JI I Jui iJ-<J-«J (<sJ La (_gjjfajJI (Ji«JI (_7i^ IjJajJjtA 

(jl JuV 3_S_i_5.>. (J-SLs ' ''''j"'.' ^ p'j-'^J r'-^J "M^?^ jji-VI Jlju I Jl>.Ij 
(JUjo (j^ <— !jL>o (jl JljV 3ijjLA i_PJ J '^""^Ij (JLiajJI (j-« pj-':' i , ' i ""'^" 
JUJUsJI (>LJ plj-i-a iJ^L-»- (j-« («-1j (olaJI (_y3 aJLSIILs liiljd .(J^jsJI x^lj^ 

V 3_3jjLji,l .^LLai-al iSJL^J 3^-^' J J jl-^"ll (j-o pj-b VI j ^ ^"j Vj i^aJjiillj 

Lclja^ LLiiJI / » I J . ^ 1 1 <la£ c-j I , ^ jj nj^iiaju ^ ^j^--tl 4j^ r-^^ILflj ir-jjiILa 
JLv (J^ (_y3 3ijj(J,l (Jjti (jl ■ U ^ M "■ I jiSLij .4_Lo «LtujiJ ^ -^ I -»_' Lu^ ',>i>^ 

Ijijfc JJ 1 j"j .p-|j_l^ CT^ w J '„' '— *tH^ (j-* "-* *J3^ (.3-^ 'ijl J J-a- (j^ L^J '„' 

^ ^oiaJI L^i^: (_yiiiluij V SJjio Ct.TL.u^l (_ylll (>UI) (_y^ t_tiuJI (j^ c-lj ,^tl 

V (Jlll_<JlJ_Ljij I d—l-LJj-LJ V LSLj_iLSLj_0 l(j-<_»J V l4_L<iIi>- V) (jJ^ I'lull (JJ-2JI 

(Jj^ (j^ VI L^jI im'^I (jSUIl (j-o Jju foJ S-uiLiJI SjljsJI (jl cdJ J (. . . SjjijiSI 

(sJUlJI (_yi^ l>~ 1-*^ J-^3 , d ''^"jJJ (<UJ-2JI pjl '^J (_g JJI ' -' I'll rill 
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5 fi I II l'*^ j_y^ Jl .^"Vl S^^SLa i_y^j (_j\c 'j'j-'^l j^^-^W J '^„' lj-'^Wj • '^'^ 
(_y3 jl L^jjj^ (_y^ Jl i^^'iVI I LjiL^i I ^ . ^"" 4_uii«JI 3^jj(Ji,l (Jjvlj.^ .jsJjJI 

i-iVI ,^ ^ iVI jj_a ja^jJI (_yl^ !(_, «iUll (jLiSJI I'l I ni-<Cij (_7^J • I j ij -1 . >. ^ 

i-aj I iiljiill (jl /ttii^jj i(_yJjLj>JI -^ j i 1 1 (_yJI j^LJoLj LaJj i«CLi^jj». (_y3 3_lIIjjJi,I 

3^^m j-i^ CjLxjjyjll ijJjJLuji (_, <iU11 j£J:i\ SLl>- (Jj^-a-fllllu >> iTij i_5 JJI 

j_LJij |_5 JJI (dIaSLIL jdl) J JljsJI ^\U,^a ij\£ <^ jd . iJjLsJIj mj^^ lir;^ 

(_y^ pjj Mill JjJlJu 1 1 jjl • " (_yJI 3_LiiaiII (j-« (JLSjjVlj 3^jjlI,I JL-ajl j»Ji^ (j-C 
(jLajJI sLjJJl^)) sULli 4_<iJj i4_4^ 'Ljilji (j:ijU^ (JUjeJj ij^LZuU JLi^l 

.((I95l_ 

Tc-iialu Jl .^^I'.VI i3_lIjij>J|j I, iI I nil I LLai>JI «_a pljj^l (JjLjiI (_jlr 
«Lujj>- CjL_ujJL;e_j U^-A^ (_j oUll AjLaHJl jjjtjj . ^^j^aj] j^-x-^aHJl 4_La^_<tC Lu 

(_j_ii p 1 < II Tjij-^ I IjLSlal -^ -» ' ^"' ji^Lsl I j _■ ^ «"' lijjjj cjlj.^ Lijjjij JiL/u 

.(_yjl JlJI -^ _; -» ,^" tl j U ' ^ tfl MO I III La jl L^LLaJ «_uj/jJJ 4^jjl1,I Tc-pej-aJ 
j_i^ «Lc.L^ I (_yAi«Jl j'^'-'tl j-J-«-i La jji Sj^Ejaj-aJ,! jlSLs'^l (j-« i3^'^l 1 juij 
".j^LiIiU (Jj-2j ^ .'JJ ' ^"j LLajiJI (_y3 j^Liiu <i^Li^j u>jjL>oj i_jjJISIlII (_j^ 
4J (j-ujj J^jsJI (j^ lA^ilaJI (j-« JJ-'J' Kj-^'^ '-^^ cW^' (j-* Kj-^'^ ^ (siiJI » 
(jl (_5-J-»- i(_3_iL<jJI (_y3jjiil » 1 i J 1 1 a J o"i I II 111 ■ " ' I -» J -» ' ^" 1 1 (j^ ?^j.ic^ (Jj I'Lj-'J 
LLaiJ (jiejju 7c_iJEj-aj (_yji 4joUII 4.Sji>Jlj .<ijLLai-l liJIjjl (_yji joJjiJI 'l-J-'J 
_ j^Liiu JlSja^ . (h-L!j"i mi U (_jjj3l jojkjjl 7c_ijej^ jjfc jLHi-Vlj I JjjJa 
(_3j I iiU I'l Mill ljLik» ijj_LiJiJ I _i I ii->- jl I JLSJJI d_L<ukl (_^^ - J-)^ '"' '-^ LoLx-i 
«Lj_Lj (_^ «G^^_a Jl 4_u_uL_ul <d I II 3-Aj t(_j olr Lix:5e_j JS «LjIi^ Cj^ ^".j^ it 1 
'Lj^j.>- (_y^ i-<VI i^AiVI ^1 j^LZuU ^ j" ' J Lufc (j^ . (I (_, I < 1 1 j-iSLajJI 

4jIj l-f^p- (j-O "j-^?^ U Lub^^SLuJ (j,-«i«JI iJi«JI (jl (jyJI l3_L<4^I^^UI /<si»JI 

7t_L5t_x-iaj ^ T^ i rt J LuJJkSj LaI:a_La ^cljtjl ^ '-^ '"'^ tl)^ Li-A (j_a ' ^ 'JJ ' ^"j ^J-^ c?-^ 

(_^l^ ^^ ^ "J i3 J r I Jl-iVI tL<j_L«JI iJiiVjLjtA ^^'j-*^ J'^'^j I J14I 4JI .(_yjli 
L^Lal I j "I "i -" " ■-'J LijIjj 1 j-oTllilI I aJl2iII L^ J-'^SLj 3 j-^ jjI I JiijjajJI 

*(_j oUII aJlSIlII JLuai:>tJ (_^i^ jjk^'^l ^_A (iSjjiJI )) (^^la-La (jl^ L\S (^ ,»_i_uji 
(_£^S_iII ^_<j_l1I CjLajl (j_4-xialu)) : J^-^-t^ 5j^!(jl «LLa^_4^ Lr^^ j^LtuU jlSJj 

• Jj^j'a I j^-i'' (_jlr LUajlj . (iS^jjiII 3 ^ j Ia : ^ ^^ 3_iK jjij SjLcl 
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- ^ - - . ( 12) 

S^JLajJll (ji«JI '^-'J (_5-^ I ''_;t' Ij-JJLj ^_p L3-4^ • " '^'-•-* ' ' "''> (_, oUII 

(_y3 i_jS|jj _ j^LZuU i_J^ LiJ^ _ Jl>-Ij A^^-flXJ lili-aim iIjIjjiLlI (_jll>-j I LojJ 
«:(_j_<i i_pj ■(_, 1 » II J "^ ■-'II TtJJU (_y3 jj-T* J^tH'-* •— ''-^ 3-oLc lIiIjjj (jLojJI 
dil oK jj-jtA j.o'iil (J rijl*^ i/a-ukLflil sLiujIj jajjfcLm ii-:-ii>- (_5JI i j i ->- , 



■ (JJ-' 



cjL^^L»JI q\ . I j 1 1^ 'J jjl tijlr (_jj^pj (_ylll L^li cjI oKILi LijI j jjA? -^ 

.SJjLpJil L^l^^ic (OjjkLm j-iij Jjjj 1.4^1 L^-flj^ju (Jj_U(<ujfcLiI,l (j^j Sj^Jiill 

j-j^ (j_c «Ll^I^ 4-UjS ( II ^^] j^LiljU ^_^_iJLi^ d tj ^ , >> rt jJJLu La I jl «Gj^^.x-o 

(JlS i'ijI ^jjIj o"i iiU (j-oJ-1 LlL«j>o <iaju JJiJJ (_^l 3ijj(Ji,lj .4 joUII S^jjiil 

.jSiill 5JijJl>- d-Sj^Ja (_gi i»Li^ SJLjtIijilj L^Ljj 4 jlii<ll 

si ni "ilj (_,_2_Li^l pljuVI j_& (_, 1 » II J "^ ■-' II (ji j^LJuLi ^SJ-i I j-SLifc 

. 4-iJ^ Ml 1 1 Cj1ji_u_u^j ■"«■ "^^"^ *^"tl ^^^j^ 4_Lflj.^:>J1 431 J n 1 na ^tj iiLi^^-us^l 

IJjSI (_j_UL^ ^ I--' ->_' ^ J j ■^ I 1 "°l .jSlill (_^J.rKj| TCJjOll l_JjS[j JJtjJI IjLjfc (_5i^J 

,j_o LjJl^ -■■ _■ '^" ijJIi ilj ii>l_L«^ L^ j-uu (_yl!l CjI jJLi 31-^^111 liJJj (_y^ 
(_ylll <t^Ji2j 'Lpjs>-^ (oiaJI TcJJLJ (_y3 I JjJL>- *^1 '^■-"1 ijcjjkLil,! sLJiijI CjI Jl>-| 
(_yi Sjij jJI > lj"t i>LjLLa^j .-iVI ,^A"il jj^ I jj'a La jlj-il (_,lr j^LJoLi i_2j.jj<i 

4jj-a^j>ij1 5^^S_*ijI ^jla JlJi^ lJlS^UJI _ jjiy La ^^.x-a ^_^i^j _ ^j 2 1 LuSLx-ij 

iLjjj^a_o IjjJ 1 jj'a (—iiJjJ i3_lIjL>JI cQiLtuIi jL^l (jr^ j^iJiiLi L^JjI (_yl!l 
(_fj^i (j_a L)>^_3 'J-ii-:' Jj'-^ Jl-Lc 3 Ij j ^ 1 1 3jj l^'ll i_jjjlSj jia Lij ijli^tjtj 
VI .3 ^11 ,^"VI 4jji^Ij^I 3jjI^"II ^^"aj (_yl£.Ij SjjjilJI 3jj 1^ 'II CiLn iii-»o 
(jjSJJ jl£jj (_ylll (La Rupture Epistemologique dj^jjJil 3.^U:;tn aj^Js (_y*j 
' ^ 1 u ^ t ^j_a Li^^"^j_jv L^_tSJj . j^ijUiL) fiUi-tuis Jo^Lij^ ^j_* (3.' ' " LI ■ '^^'^'''* 
l_^ dJJijJij Ciclij Ci^LJuj iL&j.jj<Li jslaJI cLituia JjJljv jj-* O^ i^Qiituia 

cjjLs (_5-j-»- i(2>j^-<iu-«JI (jj_2JI (j_o (_j_iLilJI ' ^.^'11 ^^^ j'^'-ill cil ji-v j^Llm 

CiVjjtlll J J • "■-'" (^y^ 4_l!1jl3j 3 ij , ^ -^ Cijiji L^l I oji iiV i4ji,L«^ (j-* -- _■ ' ^"' 

3^1 '^---ll 
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aSjcj (JL»-J jtt^ Ji^ jsJj (_yAljLii! >'^pJ fcJ '^'^ (3i>^ t3^ (.t4^ 'Ct-^ '-''''-:' 

ijJJl (_, Ull j^Jl^iJI (_y^ jjlj ^^ liil Jl3 I'd ^^SLuJIj i>jl5LJlj (_y^U,l (_yiJ 
jtjij^ I "ri-^'j ij^ Liisi (j-uj-I 'ULj jjiuJI 5jLLir>- f_y^ j^' (»J-23 (_gl (j^ j'-'-*-' 

(jjijj ^^ «(_yjj.^SL!l 7-Ljj-aJil)) j^ijiLil j-usl (Jlililj . SjljsJI (_p JjJ^ c3i>^ 

(Jj ijJIjivVlj (Jl<"li"iVI (_yl^ (*_5^ LT^' d-LuaUil S^LxbVI l_i-LlLji2 Ijlj <l" ml 

5jL>Jlj . LoLxj jjJl>- pi jjIj (3^^ (j^ ...j3l_>'^»-l J I (Ji<"ii"il (_gl (jj-^ SJ^I-pJI 

/<s_L«JI (^,_L^l_a (j-c. Jl .^ ^".Vlj i^ji^l Sjjj ^^^ Scientific Novelty 3 _i o Ull 

.i>j_il3L>J <ijii>JI S^LuaVlj 
Jl ,^ ^'.Vl jj_o L^j^ 3_l3jj(II SjLjIa^JI JjL^o 4jJJl»JI (jl J^LiLi (jlj 
Jl ,^^".VI ^ Ir 3^jj i LaL^j Jl .^"Vl 3j^ vj ^""JJ ^J-i^^"^ ^i , Jl ,^"Vlj 

4jJljio .-.VI ,^A".I 5 .jU^tl Jjijaj aIj La _ J I i^AWIj Jl ,^~VI _ ^ aj UtI 

dJ 3_L«i«JI SijJlil 3jjIj o"ii iiIj Jl .^"Vl J ,^;r- q\ «l£|^Ij ./<si«JI aJlSj (_y3 

(_j_Lc l_al_4j 4_J sL^vLiaVI J^ i nil (j-« U-^J ' I-* 'jj-^ '-7'-*-^ Li' '^^J 4ILL«jfcl 

i(_y^l oil Jjj iiiU liajiiill jjLtlll (_yji 3_j£jj(Ji,l 3 .jU^tl I JLv (_gl f_j\c 
(_^ Jj i7t_jjLLLl Llx^ b'->^ 3iaj£i]l J^ >t3 .jjIsLjti! 3^^^' P'^^ 
(_yxi«JI pi JjVI J^Jj L^ijjJa (2>^J .3jljL;aiJ jlj>>Jl - jLsol ij^J 'MJJ-^ J -i'' 
J ^ ^ 0"^— *J i*dLjl£j| (_j_A tilx_L>. (J-* icjl-^j-^l «L^J.^:>- Jli-4-i (_7J-Il ^ '-^"^t 'I (jjjJL>. 
(_y3 _ j^ijiu j_ijj(ILi _ sLlIAJJI 3^LajlJI jjJijj J .y. , ,.1 Ij j^^j^m '.(j-AJji^l 
1 1 ; I iiJlj>J Iji-lIo i^lji ijj>^><-i (j'J '^^^ ^l-->j •"■' 3^jj<Jll <iIiij>J (_5i^ <uaaL>J,l 
r-Jj-s-LlI LLjLLii-V (^IjJI Tt-jjLLlI (j-« IS^ilajl (<u-oj_i (jlj iLojj Li^jCLo 
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Cj L2_LjJaj J CjV^ <" I III CjJL^jij iljLjJL>- LSj^Ja IJiJJj (_jjl3m jj^ J ' ^ ■-' '"' 
a^^^^ (J_j_(iu_j_a L-^-ajLja-"i i iil t^^jjj iii^ll ^jj_ajl ^>-a^ ^"i mi Cj 2i L:e_a ^_^ ^.^ri-" 

,_;^jUI L^aiel^lj ^j^jjII <_^i^l CnJ J'^'^" ( 1 984 . 1 909)M.Foucault 

A3\f.\j^ (_yi sUijjij^ ^jj ' ^ ' j-ujijUJi 1^^ jjQII (_g^jjjjlj JJL>J,I (_j I II \jJil\ 

3 J I ii^xjUl iJSLj^J JajlaiEj 3^Ll»-3 3JjUtA jl i^jJiLiJI 3_i^ljjjiu5U Sj^jiJI 

1 1 I '^ ^ '^.'"j Lt^J'^' ij-* ^ ^ ^ "'"'"' ^ ijaUlj Ll>-^jjJlj3| (j^ I j « ' '-^ J J lIuQJI 
jjJLj ^ J ^ " t J J , ii^^ILlt »_a iUt-tLi^l Ll<_aLLl^ ,4_i^j-«JLl ^ *^U^tl j^^jjj:^ cr^ 

(_jj| i_jjfcj 4JI (j,It>- .4jjjJ I J-ik (_y^ j-LijijUll SJjLa^ iJJjlSj (3j1-<-»JI ^JJUsJli\ 
^jS I n" t^ ^1 L_a_p 7c_xId^ 7''J_3 itlxJ^J 4_jjtxiDj c/^ "-* '^ *lj <d j i nSjlXI *ijj La 
LikVjJj .J .^«1lj ^ ^ ,Utl cLl>.^jjJij2 cLpe-iJa ^Ua I i j 'I I -i jal^ i jl^ jjj/jijj 
^j) ^^_u_u^IiJ 1 t_^ij * J^' 7-L;e_b ^_yj-oM I nil /cJjlII pjij-toi^ j'.>-*'i (1)-* '-'t S -< C LJ 

aLoI (3j>-1^I 7-1 I II "■^V «L«_o 3 . ^ U ^ 1 1 t2Jl£L3 iS-j^jjiil 3 .jU^II (jj^Ja (jx. 

ji «^»jU^II« ^ J j ■-' " J-«-b LJIJ^l aIJlJ-"ii iiVI Ijui [jlSj i4joUtl 4_pl^pjiVI 

if_j «iUII aJijIlII Sjj^>_ij^ i_Aa (j-oj (oiaJI sLicuia I al Ui~ i ^j^ A^j^jJkJ ^Luju 

I LjJJj lj_LiJU t_!j3l I j ''' J-^J •'^^1 ^-^J (jjll'j^^^-^' CjVLjtA (_y3 (jj^ mhII 

(_j_il Jj (jLS La I al A , ,.l Ij^jkj "' _ • '>"' (_y^ liJsljj jjiji)) jjfc IjjjLo Vj^ '—'4 

tix_L>. t^ Utl ^ ' ^"'1 4_*2_(aiia ^J J if^2\ L^—lLdj-* ^_^_a ^_^-Aj ^ * ^ U^tl ^ J j -^ ^ 

. J^LjUjU ^j"|( II Lv ' a^ 

J_u .((SjjIlII)) ^ J j ■^ " Tc-liJJJ Sj^ij '"■'' I !-->" ' "I (_j^l (_, <iUtl j»JL2IlLI cQAjjiia (_y3 
^L-o-cLj 3 U J ^ 1 1 SJLsLjJI tfljj (jJJajj (jlaJiLi L^^Oal Ljju V j^LJuLi (ji 
i(^^La_L<ui ^_^_t_A jJl J i^*t1 jj^ cjjj I II* 1 1 ^^^_^1 L^-Ljj t/^^i-a^^i iiiS /cJjul 5j_ALli 
(_,lr jji^^l jji J-J5J Jjl^ O^ '-'-* U-* .(<sl«JI (j-LiJ^ (_yjk 4^ /oJjJI 3 li I II r*^ J 
A Jl^UJI *Ljj^ ^Lcj ijjj 2 1 j1^j_Lij1 JJ-* ^_^-^Ia_La j^^ tJ*^ *^J3-^' ,^ J ^ "^ '^ O^J'^ 
p j^^pj J j.<uj (ji ((Sjjilil)) (jSLaLa ijoIjlII jt^'l <iii3J <ij>JL»^ jUal f_^ (_, oUII 
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(_fjji.'i/l (_yji SijL^ SJjJls. SjjJ IJljII iL^jjJ aLuIj L^HSjLji i_ujiSj i-sLjSI 

(_yi (_, 1 » II aJl^jJI J J I ri j"*^ . Ij^ /nlitj .. .4jJLi!I SjjiJI Jl^jIuII ii-jjJiSii! 

d J ^ U : 1 1 .-<! A Ij.^ll j^ c-uJkSIlil cLLbLdJI jLt>-a <^l .LliljjiLlI ijfja AljusHa til i nli n 
j-ja-^v 3Jj_cxJ J j"'" i3jj_i^jJI (oiaJI 3 li i nl"'^ jLtji J^ . ,U^", , ,." (_^l 3 ^ja ill 
CixljLa ijaLiil 3jjjiJI 3-La>>S"ll 3.j ,UII ju^taj 1 1 jj"" jK'jVI j^jijt^j 3jjljJI 

^llJLij LLaiJI ij(H^ ^T^'-^^^ 3JjLaJI (^ tfN Sj-uJil 3j:;U-,ll 3J-3UJI 

aLlII cLituia (jl Ijlx>- jsJLtlLi 3_ijJjJI <1jSjj>JIj ^^'j-'J' (JlSJI x-^is^l Ijl^j 

(__>i>j^^Li/c4lji_5JJI i_»j3.jJI l^iil LSj^j^LLlII .(jLjiJ^Uj_y^jjJ,l a4]|j3jj>JI 
31 1 ril I II (_y3 CjL2Lv 3j^jj(Ji,I 'j j -^ 1 1 (jl jLH^I (_,lr /oitil J.4^ I4JI 3 ,j,^-^ll 
jjSI 3^jU"II a jj , ^ 1 1 j>Jl^ (oijiJI .<ijjLijijVI 3^jjJll sLxj Jai- (JlLfl-i 3jj^Iaj 
(JjJjLIIIj i_jjJlSIliI LojJ 3ijL^ j>uL»ia3 ij^l Jajfola (_gl (2>a sLuLtujIj 3jja;v 

jo_<jij (_yi I J I iiLml IjjJ 3^JljJ,I 3jj ^ ,.IIj |_j^L>JI (JLpJI t-'jiij 'jjj J 

SjjJj 4_j|j ^ ' ^ " 1 1 (_j.Sji>JI (_yl«Ji,l (jLtujVI I'' olr (_yjJI i5j_uJi,l fcAxl\ dj-^iS 

. t? > 0" I (I a 
(j_<klj j_5C_L<i£ pull liuJUUS^l ^-UJN I III! SjJkill (—il^l J-J5J (3^' '-^^^ 

^j_jj_aIL1I (3i:a_La JJ-* - (3:>i-»-*iJi J '^-^'l tl)!-*' '-<iS _ /cJjlII ^ -^ ■ ■■'■^ * jJ-^IuLfl i«G_La 
(_y^ lj_ujij (JjL>-j i(_j^l jJI (__)iajLLll (—iJuSLII iJiaJLa , . i^j^jH ^jjajll j 1-^ i " ^^1 
(Jj^l 4 it J (J^LiJI 4 U Ml (jl JlSlj 1 1 JLA (_5i^ ^ — ' J 4jIo jojilj jjjl jjljJ£. 

iSjjij_j_i^j *i-«-ij <i_i_LcLiiS joIjlII (^I J l^'.jl I Likjjsjj 'I joUII 3^jj<Jll j»jl2j 

(—jLjJI tcJLLljj) L^jO i«G_LaJL2jj 4luSj.jv ^^^^ i4I1jSLloL(JJj «Gj^a;v ^^ (sJjJI 
(j-o SJijJljsJI id^vjj,! LdJUj JjIjJI j-J^J O'^^ •P'iJ'-^' J-^ "^'j^J -"^' Ur^S^ 

y lil"l"t L_3^^_i_u ^jr^l - d J ^ '-^ ' 1 I 4_L»_UD^1 ^LLlij_u JuLJ La cLLv^^ i^IjLjl «L*2jaA3 

.j<sij(JI TCJjLLi (_yC^Ll TT 1 I iiTll 

\jjt (J£Li J-J5J Jjl^ O^ i<ijl!i Jl>. (_y^ (_yieJjLLll j_^^\ jjt^ia (j-o o^J 
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LoSj jL>- J-A !-<« («ij<JI ?j-4lo jJal (_y^ I jj ' ^ -» -^ iLoLijjil (JliiS I Loji^ 4jtijj 

jjl (jH-^ '^ JTJ'^ ^ "IjJK I'lVu Lii»-a (Jli 4JI (_5-i-«J L<t« i^^IqI Jl^Ij J_'^" • "I 
jJLSl j-Jj-J (J-»J ijj •^hL?'^^ LiLalo (jjLjJj A J-flUJIj ' '' .':.slt I ^ U '. ^ i " . -»- j i .o I 

«Li2_tuJ_iLjl ^^ tl ,^^ ^'^^T ^_A jjj /£< ^ . ,.1^11 pJIJ^ JLjvI JlJJ?E_a (J-OJ-I cic j^ t- J l 

4jjj^j^LLiil (_j^i>- - J-J5J l5L>:J i-*;!^ - <ijAcuiflJI (JSLiuil (JS .(j-<j-ii:>JI I j'"^^J 
l^j_jj) JlLLa J^^ ' <j . >* t J J«LL>.^j^^ILj_a ^JSLIIla 7c_aj-£2J LlA-pe-J L^JjjG (3^"^ 

jj^\ 3 jj J I nil SJSLJko (_yjij ^j^j^j^LLlI,! (J^Liui,! jii^i ,j-a 5jl>.I^ I Jlj^ (_,lr 

M-i-a Ji • ^ Ij ^" • " » I 4K i"ia (_yji sQjtJ ^ ^ 7" j '" '^ K i"i a «L>JLjla J"-^! cr^ l_H*^ 

:3jjVI 3 j -^ ^ " 1 1 5Jlc.L2JI (_yJI (_jjji.'^l (_yji Jjijj tjl (3^^ 1 3_j^ jjIs jj, I 5J£LJitx 

jLli-^U dLLaJI <2jIjLulII -jji: V,U:;a ^ a -,1.11 ^^jiaj(_ylll oIjLulII)) 

SjjjjjJI SjJiiill .^^j^ ^s^^ j-^^ r^-^J:? w>^' ij^-^ cdLij . ((lIiIj JJI (j\j 
Universalities cijLKJI 3JSL<ia jjfcj Li:>.jJjjij!uil jl (_yxl«JI g- <; '> t, I oLsol (_^ 

I j ^IU"> (ji (j-o "^J^J itLjj-ui -5j-^»-o tS' 3jo I III (_yji (J^ lijJiSLII JiLil'i/l jl 

5_Jj_Ll^ I j 1 3_LJL^Ij I j "'i aI I jIj-SI 3_C.J.«ja^ f_j\c I j ^ 1 1-^ ' Jl».Ij Jj^ f_j\c 

-»■ 1 U , ^ rt ^2 l^^_liajj . 1Jl>. «Li2j^_i^ LLla LLA ((4_ljl31^1)) ■ * ''-^ 7^_^_S_Laj^ ■^3-^JJ 
jLjlII 2riiiilrill (_y^ jjLiJI dJ^JLaj iSjjiiS CjWj <d 3^l^l 



. Essentialism S-j^jkLII 7c_LLj-a^ jji i3jiSL!l JiLiJ'^l SjljJjIs (_yJI jJa-iJI ^ 
3JSLAli,l a'jJt .jj^j j_Lijijj SjjjkUl jl Realism 4jji^I^Ij Nominalism 3_io mVI 

(.3-^ j "^ ^ J "^ 1 (j-S>-«-! n_Jj-J.SLII 4_l2j^_i3LLJi,I (_pl Mill jli\-LM (Jila J-I5-I LaI^ 
*i~i 'r ill ^L_AL_La ^1^1 cL-t-g- T LLa cLL^-^JJjUj-a d IS i"i a L^jjtjso 5JlJJl>. Sj^-i-o 
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i^ 



Qjjuist}\ OJ^' l3^ (alaJI ^n^^ll^ 



3_i.uiiILi L^lj.«jtl jiS'Jj 3-iKJI JiLiJ'i^l ^ i^gjjiUI (_yA^ljJI (JiSjILa 



(_a3_jJ,I jjjj Jj«jv iJiSL* . ((4jK Lub (_yji JU. (_gl (_yi£. «.(_yji V 3_uiLoj 

(jl (.Jj-J (_, <i U!l (jjjLaJI 4<jjV-i ijji La^jji (_yJ-«J sLiISjI ilaLil^l jj^ (_gjjim 
i(oJL»iI ^jjL^J J J • "■^"' «LLa£.l <i3 JUk jjjSLj£ ipjjl3jji,l CjLufcLa (_jj| j li M pU!l 

jjtj . 3jjj^>jl3 <Lj.Ll5j cL2iLiA <iiji>J i— al I'li'iSl 3Jj_(x-i I Jui (_joUtl (jjjLilLfl 

(__)iiajj| I jLjfc (_y3 4SjLiuJj ' Jj'^'-'"ll ' j>ji2jjj LaLxj JJJJ ^ ''^"jj ol^?^' IjLila 

CT-^ J_1J_1 JlJ-C 7T (j f U AJ.^_<2_0 > irrll Jl>- (_gl (_jJI TCjIojJ _ <ijJI (^^jj (_7Sj 

(_aj^ (>_LjJ vlj U~. . ..VI Ijui (jKj .,Jj_i£L!l 3jriiriliitl ulJ^lSLiiiil (Jjv t_*^jIi.ol 
i_b -T" j 'tl (JIJj-o (jLs (JjL2i,l (_y3j • J-iJ^ 3 li I ril"'^ 3 J -^ j '. 11 3-lII'C miVI l1^j<" . Ill 
i •XJJua L^ljj (j^ Lr^J^ ^^ tLiillj /jjiajJI 4.x^ (_j_(Jla-i 3jl«JI i<iljLc. JJ^J )«-o 

1 j J I '^ (J_i iIjjlj*^ -^ j ' 1 1 Jlj-<-u 7"j-l3 (_yJI 3^L>. (_y^ /oJjiJI 3.icul£ ji^jij Vj 

JLtia) (_JjLc.JiJ TT I 111 Sh JjJls. (_yJI I JijJljsJI (Jj^JaJI (_y3 j-ujiil i-al n~ i nl 
>^_aLiiu -^ ■ .^ ^ 1 ■*■/;'. 1 1 Aj_^_(a_a » i iTi ) /qJ La tcLll^^lj JLul J-i^ ^*-« (r* J ' ' ' 

. 4-1^^^ 0" I II tV I ^j U '. 1 1 

tij^pj /cJ J-J5J (Jj^ "^ ^ ' ' ' «Li2j_uM^ TT J Ml JLc^ /djul ^L^_L4-l ^_^^1 jJIaAJ 

jUijal ' .'J '^_' J.'J,' L)'^ (lA-'j .4_Lii5LiJ jl (tsiaJI TtjjLlj (_yil^il Lj;L>-j VLaja 
g| Is i"ia ^^^l)) Q^S-I ljlj.^1 ^t_ui:>Jl j^] j^^^ t ^J>^ 1 JLA jj_u_lL3 £< l .1" . .. ^ j U .*:. 
3 K Ml a jjJLJ J |>->L>J1 ijj^^l (^ L^js-j^s JLj^l I jl (_yii5UI clip's Mia (j-a 
5j.£LiJl i>Ju^ Jk_LxJajiIIJ /daJI ^JJLJ jj-* (.>^l._^^ ^1 ^"i ( III La l^j_uSj . ^ju^\j>- 

(2>c ji LSj^-jsLlJiI (j^ *— 'J>^ 'IjoUII ."'Ijj l.-'itl (JS (ji JiSJj J-Aj .tiJij ji 

(_y^ Jj_5_LaJI <i^Ljj ,_>^Lj>JI j-jj-j j-Ij (j^ ^LuiS I jut . 3jjIjlJI j-JoLji^I 

(JS (jl Ci-lTlj . ^ aI ,>." V 3_jj_Ljv 'LjJ^ Cr^ III iTi'Cj (_gjjl cLituLiJI TiJjLi 
iJliLJlSLal J.<jj>o ilJlII jo^j 3JjL>J,I Ci^\S ^^ id-Licuia 3jj 1.^'t ^cjjLHil 3JjL:tx 
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(_, 1 r J ^-^ -> "' C^l^ La I jLjuI i_2 LiiuS^ILj) I j Sj^JaJjl oji^ SJjJls- SLp. i±jjij_I 
(_)ii-alj_<fc Jj.j*_o 3_LitJjLlJI jLtj'^l I'.lh I JLjfc (J^ (j-* (*A>" (_jlf J • JLj 

1 ^ "■ ' (J rij I j-JJ-J Jl-Lc /<s_L«JI (jl (_y^ VI -' jitl I<l2jl^l3 (_ji^ij tfjjj^ J^' 
« g| w .o 1 jUa Sj^J aj^jULLt^J ^L^-lJ 4_u^Lb ^_A La jJ^ 1 Jj t ri a 
(jlaJLa» (jl (Jj ijoiiJI TcJjLLi I jLv Lj^J Lu-caicji jjjj (Jixj (<sJ SjL^JJI (_y3j 

i5_Lie_JjLj V 3 I ri t J-i^^ Jl>- (_yJj p I nil ^U'i/I "ill^l (^ «(_, <lU1l LjuiilSLII 

O.^ (J_<ij SjLj^I Lal_4j 4 1 1 ri->. (3^j .SjjvGJiI j-j^j (JLa^I (_yS '"•■-'--- 

■ f«l I r|-»Jlj (»3-«-!l LdJi (JSj OuI OJlO^X-IJ JiJJlJsJI 

C-3^ t fi*^ i«LaL^j_ul jj-i^l^-a t_$'^i ily^ ((Sj^lJI)) a^^-OA ^_^A^ J^3-^ -^^^ l)^^^ 

ij_ij_i JjL^ (j-a 5j>j-II SJjit (1996 _ 1922) T. Kuhn q^ ,jj/l_a^ U :;",K 
(j-a (jLSIul ^_^_A ^_7^l ((Sj^IlII)) jjjjL_ui (_^A^ «Q^j_ui^j /nUII Tt-JjQJ «LjLuj ^g_i2jj 

jj^icVI 3JjJxj ojLQcI (^SLxj L<ia£ ijji.T(_yJI Paradigm (_gjLJujl (_>uLiS 7r^>*J 

./<JLjl!I 3 li I rrr*^ (_Jj^ (_y^ (_yiEJjLl!l (_7^^l J^L>J 7lJ^-<^I 

HJj^ (jjjLajj x_a (_yieJjLLll (_yC^I oL>ol (_y^ /OjjiL>JI (J^jaHJl (jl^ '(J^' 

3j(^Lv ^ (1956 . 1952) JijlajL* 3j(^U- :3jSLj^V| Jlj^UII 3j^I ^^ ^UaJI 

(_yieJjLJ JLu-oj_jj . ^j n" ( n^^lx^La ^_^ ^_^j>-^^^JS[I1J1 JL^Jtl,! /cJ t Luj^jajjl£Li ^_^jJSju 
i—iLji-j (_jj| (J_LLa_LJ {<s_Lc 7-jj oS {<s_L«JI tLo-juAs (—iLa-j (_5i^ Qi^ aJi^I j-^Ij 

jjtil^ ijj-^' 5j^..il^n CjLjjia-Lll TtjjLj ojL^V BjljIjJI CjV^UJ.1 jj^j JLi^f LjLj j_^ ji;S[j (=:=) 
2 1.^-" i::^;!!^ L^t liijjJ ijliaVlj JlSLiVlj jjr^ll j^>Lai jj • ^'j 3_iJ^>LaVl Jill 3j>tiJ 

(jais^L^Lj Cjjl a tAaIije_a jUji^a ^^^ ^tjjLiJI j-u-o fC^^-^ Lr*^' 4_iieJjLijl 4^ VjU ' ^j}'' "iijUjjl ' *^j U -- 1 1 

J ■ ^"tl 1^ '"■■'-' *^ I /^Hjl <^jLaXI Lftl a.i_u 2 d^lS /aSL>JI X-al UJ JJ ■ ^" a 4_ua.u£3 a LL>.aJjji iia.m /_j| 

jJ-Vl i^tjJIj i^ijll ^jliUI t^lj^l j-cl5=^ ojL^I Jliil j-cl>J.I CjLo-jJjjJlj! ^I li^jL^I 

aJ~Jb d ' J * tl 5 i< .':. „ i 1 j< ^ rt J ^ J ,'-^ at ^ tl Jj ,^j i t 5 ^jj U tl jK'aVl ^^ , j-'*^* '"^1^ 

,j_ijj i_^j-j 1 tl I r n^ 4 J < iiSjUll (_^ l^ajj t"ii n ^J^' 4.^1*11 CjUp-^ajjusI 

The Open Society And Its Enemie Vol. I ^1 .nil j-^jJ.1 »- j > "f^j-a jjI I Jui 
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cjIjl»-I ^\c Ijjl^ (j^^ 'rjj-"'' j^^j Lj-'l ^* '" ' "J f«^ i-aj I iilj'^j i-Sj I riljiill 
5ji^L>JLi (jH-"b-^ J>" (jT^ tiJI^pjiVI 3j-3ji 4J CtjK^La 1 1949 aL«JI l^jjlr 

7c_jjLi (_5i^ 5j-a (Jj^ i_ajjill3 . ^ , ^ , ^ ^■" 1 1 sL<Jl«JI j-jj^ ^[jjuJill joi^ (^'■'^ 
jJaj jjl JLtJ 1 ojinV iaLlII T'JjLj i±t>-LL^ '_>t!-" C'i' Ct^' i4.2jjj<JI JjLsjLik 

* jLIlS 4_I^ tdx-jLjj^ (j_u_<i_Lj>. jjLJl /cljtJl 7'jJ-* i«Lt-«L>Jl jj_u_uj JJ-* *Lx-i3L>- 

(jl£ IJiSLa ./<Jl«JI iLfljoiiiij j<uJl2JI M^Liluil (j-« I ^1 ^" . ..1 Ji^ jjlS cr^'j i4^J-2j 

.aLlII a^i,,!!"*^ t_jj^ (_y^ /oJjJi 

(_ylll lA Role For History sjjj j^jjllil)) SjjIjJI ^jjll^aIII ^Qjj/Ijj tS^J 

4^jLiJ| 5ji5ij«JI SJjJjiJ « 4 J U 1 1 CjljjiiJI d-Uj)) jjjj Mill 4jL1SJ S^jlIa 1 3 . 

joiaJI jj ' ^" j_y^ Uj_ikj;>- lj_uj(3 jsiaJI TIJJU CjJLaj i— Sj i n*^ i«Lj^L»ILo Jill J.»-i 
5jj_i^ r-j-jej i_Sjjji ijjQjl di^Lajji (j-oj . (jL&j'ill uJ^ J '-^J ' "J i^JJI 

I -1 j " J iText Books 3 j mljjJI t-tllSLIIj 3 j U II «^lj_l,l i_^ 3 ^ jj U 1 1 



'^ ' ' '■' 
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i(j-Alj-II [_3 1 Mill I jui j.j>ol (_g JJI pj^).JuJil jl (_jjJl«JI JoLiuJil 3^Lc ^jj ' ^_' L4I0 

S^LiiJI (j-C. 3_aLc. ^jj '^ ' 57J^>J>JI JjUeJ jj^ «Ujoi 3JL>JI jsJLjfc (_y3 LoLs 

(_^^^_iJ (_^>-£a-J (J^l^ JJ-* j' 4— L>.M ( ti «LjLc^ i t_LO jJ^L>. JJ-* 1-* J '-^ '^' «Lj_a^^1 

1". 1 oLjJJj 4.Je_jjLj ijf^ i-.l ,^^il (_^l joiaJI oLiijiia (jl I JL& (.j-"-*-* ^ A.^j 
(_, 1 » II "T- j " 1 I t i_j l"il,l 3 A Ij '^11 jLLjI (_y3 JJ'^ (j-*'j-" Cr^^*^' f-° '-1'^-^ 
Cj Ijjj t"i ( <i ^ <J I Mil (_^-A ,,, LAj-_LjLt_aj 1 /j .^ tl ,^^j «LL<UJtJI 4jj_lia_ijl 4_j_LJj 
3Jl^j>Jlj (ji^^"-^' ?-'-*£J ^A^'' ijj-" ' "J i-« i{<sJL«J,l jj-JlJ pjlji (1>^ '^^^-'^y-" 
(j^a- "1 I ri a JjJj_o Cjli 1 (j 1 » yjj /a^lLvj i_g^pJ LxJj iSjjiljJI <lxl\ 3JjJ (j^ 

(j^JlllI (_,! 0<ll JL^I^ Sl^lSJUl jl 4jiLSj>JI ^JJ '^11 4IJI (J rijl 4_cSLI ijj'-^^ 
I j Uj ^, /^j LjiJj_«_l-3 (_y^ Sj J I rull 4^ljI<JI 3_Uli«JI Sj^mi tf^p- l(3^JaJl,lj 

jj_3lj lLdi t fi tj Al—Lj-a pJ)j_iiu_4-S tp Ull ^_^_ij.a>jl ' 1^^'-^"^" 'I ^1 . L^Lj-L^e-Laj 
(_gjj| ,j_&ljJI J-ja^jJll (_, Ull j-ijiill liili SjL^III (_y^ ^iil iSJlSIo SjJLjlSj 
7c_jju Cj^Lajj) (j-* "^1 ^ ''"' ' "J ^ JojiaiejJI Ijui (JlLa . ■ . tl'irii nl*^ (j^ ciltje-U 

j-^Ls (_yi jsJjlII TiJjtli a211,I (_yC.^I Cjj i^-a-"iiiil (_^l J^IjjlII JjjI (Jj«J 

jx.lj^l (j^ 5jL>. cjla^ini-l (2>^ dJ ' ^ ■~"'^ TtjjLlII I Jl^ ^^j_)JLl I 4 olr (jl (jj^ 

(_ylll dJJj (2>c 3i»-j-o (_y3 ^LxJjlII I4J J.4JU (_ylll CjLlIj'^/Ij i/ajj^mij i^jLilj 
"^ ol I no jl 4_uiJiJ »l oUII (j-« (JtH?^ J'^ '-"J 'l£>*"' ''-^J-* Lt^ '-^ O^'-**:^ 
' ' '^ II I Jlj* (_y^ J^JJj -^i^"^ SJLcu^ jI Siljji. jji-T (Jj^ J'J^ -^ ^j' 
A. Lovejoy (_g^:a^ j2j\ ^J^\ (j-uji^l^ (_yAlill (_jSLj^'^I i-aj inljiill V^ 
Lx-<ji3 Jlj>o Jl3j» : Jji il (((jj-iSLII J>»->II 31miIiii » «LiLj^ (_^ ( 1 962 _ 1 872) 

jj-« tJS Ml ^ * ' ^^ <=^jlr ^ 1^^ * i La (J^L>. jj^ ji «L_ujJlA j) *(_^j-al j.jS^ ^j-* 

jj (_yjJI (_yj^ (j ;t,l (_>:=I^^VI jl 3U;1,I J^^ ,j^ Sip. jl JVjCl^VI JKJlI 

\l ^ ,,.'•. , ,.Vl LaL^J /C-J^O,l [j^J (((J-J^-la (J.J^^>- ?> (f^j-a CjjIS Lxjj i«L<i^_aj 

J^ (_yi 'J^J^ 0>^ O-^ ^ lS'-*-" "l?J-^' ■^3^>" 31 1 111 I ID) <1jLj^j wJT'''^' 
(__>l3jjij (-jLjSLII \jJt i_^ (_g^jajiJj .eju^Ju i_^ -' I--"* *» I j_uQJI tiJ_p <lj| itjloj^ 
"^1 I 111 I II (Jj idj^LtLo i_jjfcl JLo jl Li^LjejIil ^ ■^ "^J.' "^ i(_yAjjiiiII jSiill LJeJjG 
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jjjJI jlSjjj ^^* ' <_jl^j_i Jl>-G i(J;vljJi,l ji ^^jjSDI 5j^^£LiJI lIiIj-s-^I (j-« 

JaL^ji ^^ * _' ^j 1-^ J ' "J iaIjlII ^^SLill JjiaJ (_y^ (_JjjSjI (aJjiLHI 4_uiJj (_g JJI 
J_Lc jl I La sLiiv (_y3 <ij^L<Ci>-Vlj 4jlS<ll SLpJI (Jji>- (_," Ml (_y3 j-iSLflUjl 
liJIjjl ' _ ■ ' ' ^j (j-ujJj • j-Lji.'^l Lklj-a^a (_yJI jLiill Sjjijjiaj I La 4x.Li;v 
SjjLijVI r-jLuJI ijji 4 1 1 nil II joiaJI tcjjLj jjj-aHj (j^jjjiLojj Ijijfc (O-^Ji i—ajS 
L^jj/ij (_,lr j i«CiLaji (_y3 Sj^sj^^jlII /siai! tl'ii i nl'^^^j-a LaIj ii h (_ylll 4jS1ji11,I 

CjLuLsjI (j^ U'^-:;Jil oW^' SJj-ixJ t_!Ll£jl I JUk il^LxJuus (j-o djajLi^ (_p 
(j-\.j>- (_j_JejjQ]I (JjLlUI 3 'j ' ^ -^ (1>^J 'Lt^^O^' (jr^-5^W (*-L«JI «LLtuia TT 1 1 iTi 
(_y^ ipUll (jjS iLa-uAs < ''-' J '-^ -^ "^ I iiS<" La jji IjUkj .d-uLtuLill jJa^l (_j^ j<uJ 
^—(.sLjtlLa g| J V jjLj jj^>-l^^_a i«L_LLt_a «Lj_Laj 4.>.L(.iLA j-^ ^i ^ij-isl /cj-u^pJ 2i 

I j J "" L^ _ /<S_L«JI 3_fljjiiiil ,_fjj>.^l Cjlj^Jiill Lljl^ (lA'j .3_L<li«JI SijJLxil 

Aj-ij [jj^ cLijjtia (jLa iaJl2iiJI tcjjuJ dJj^lj^ (_yji L^ (_gl icdJ ji (_yji L^ 

(_yi (2>-j^l I II II "IjLjiLj (_y3 Qi^ (JJjLojJ (ji ^LiS ■ U ^ V I I Jui (jLuJ (_5-3j 

(_j.jtJjLj I .>» tl I J "J J ■^ " _ M jt-1 _ J 4_LiLiiI,l "ijjLiia^l (_5i^ ^JJ-'J' M^J 

<L3^ toll 3j_L4-l1 <^ I III! ^-A ^ 0" lull aJl^UJI ^L] Lut-A /ci-tojjj . /qJLuI ^ -^ ' '■'■^' 

LJJL>-1 I !il (jaSl^^l) ^ J j ■^ " I— ijj (2>c 7c_i.cajaj jsIjlII T^JjLj <ijjiljj (jlj i4 joUII 
iAjL^HJl 1 JLA 7-L1Aa ^jyJt) Sj^lJl ^t ^_^i^ J^^ ^*-* ^JdL5 p^'^"' ' " ''^ ' 1^^ ct^ *^ 

Jj^a. (jVI CJ^J^ Ji^ (_yxi«JI aJi^IlII 4_Lll£Lil (ji Jbso JL>. J^ (^_3 -^JJ^ 

j^Mi^l 4jLi^ j'-'^-'^ Cjljii II (j-ujiicj I jui JjtJj • 1957 aL«JI 4J <_jL»^ Jji f_jjs 

.(oijiii sIaIsjui gi"iii I II r*^ (J-*^ lS'-*^' ((4jjii«ji cjijjiiji 4j-b» 

i_gjLJuj'^l (_,_<jiLl^I r J>«-i-II jLlal (_y3 jj I iij i_gJJI Normal Science (_gjL«JI 
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r-jj-fu (j-a jJLSjJl (^^ (^^1 aJl21!I I jui (^ Sjjjill (JjvljJ,! (j-uj iParadigm 
«_9JL>J,I L^ fV^ Lt^' 3^L«JI 4j^JiilII jjfc (_gjLJojVI (_jjjiLLaJI y-jijqill 
Lg3l <i 1 I ri a (J-SLjj L^ p j 1 I rTrll i_t--v-JJ I " ." j"t (_gl I L^l I ri'^LLa (JS (j^ J .>.a? 

7-j_Lij I <i;Ljj_>j»lLl I jijLS^I (J^Jla ■^'■^-'^ l5-^'-^j1 ?rA5-«-' SJj-ixj jijlj3I jsjuk 

5jlr La ^^ii^'i/lj • J-a^l (»j-I I Jj i_k-'-*-'^'j itc-lSJjJIj p ij^'llj jLii-VI jjjLjl^ 
«_^J1j>J,| 3 ij I U 1 1 JjJLsJI JaLx-ilj I j" ' "Ij ' 1-7^^^ Lt^' (JSl MiU 7"j-taj <lji 
(jl ^p JJI (j^ ct-'^J • ^-iLJujVI <t»- jLxj JijJl:>o nj imI (Jjjinj jj-xIsLLII (_,<iUtl 

(j-C (_i_ajj I jlj n"i-»- jll Cj^ S i"i a j-i^ (jl (_gjLij2l r- jj-^iil Jj'^J .joJuiJll 
4_j_t2j ^^^.j*_a ^_A jjj (J olr tilAjjtJ ^L^Uj-j ^^ju Jl «Li /njl I ii"t1 jl^ 0" ( III )t_a 1 Ju^ 

. 4-LLS-a 4-L^-4J <:LuoL>. 
VI L^J^ j_uj 2 (_gjLJiijVI r-jj-aJjIj ^ ■^ I" -> " (_, <iUII i"i-»- jll Cj^S i"ia (jl 
<ijjl4xj <3^VL>JI tiijvLJI SjJLS v^jLuV JL^J.! (_y^7c-uiij(_ylll iPuzzle jLkJVl 
(_gJLll jjfc (j-<-«-a (_gjLijl r- jjjiJLi pjl I iTill . L^ (J^v ^1 Jjj^^l ^_^ 4j-3L>JI 
(_^l jJ^j-iD^I (jS_4-i Cj^S i"ia jLjUj*.! (J-l1>-LlU (^^^ * «LjI (_^_ulx-i t 'jl-i-II T'^j-La-J 

. r-ijJuJI Ij-^J pi I II "t LlajLa L^ J^ 

SJjUc^ jl soli r-ijjiill jLli-Li (»j2j V |_5jL«JI pJjJI (jl >U^\f. I Ji£La 
d_Lvlj_o (_yi ^ ' '^ "' JJ J-*-y («^L«JL3 . «L<ijl jJI "ijjjj (_y3 J-J5J lX>:i '-^^ "^^^^ 
i«U p I 1,1 U |_5jLijVI r-J3_«jJI Lkj-jib (_ylll jUJI^I ij^ J^Li- ^ 4jjL«JI 

pjij MiU 7"L>j Jj-<tLL! L^ljuil jljjvl (_yJljjj Icl I ii'tlj 4^j jlji^j LLa 3^jj(J,Ij 

3j^jkjj>JI dlljlSILlVl (j^^ijej L^-cSJ it—lLjt^VI (_jJI Li>-^^JiJ Sjjj-aJ (_, oUll 

p 1 ■» 11 jLLI (_^ 3 J «i U 11 3^jjl1,1 jjili ^Jtjjl 1 jui (jyi^j .(OjiajiJl pljLiVlj 

5j_aiLli (_g| I jjjuiuJl j(jt^_i (_7l»- (_yJ4^1jlLll Jlj-Ul 1 J-A (_yi^ JLsJl (J^j 
J-aLuil i±t».LJl Ll^ Vj L^ i-^-i^ "^ ''^ Jj-«-«-il i^jl-ji'j'^l z'^_s■^^ I ^jt'^jlu V 
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r-Jj-a-LlI (jl <— ajS LuJlj^ ■ U^M ',1 (j^J .4jI JlJI (_ya La 3^jL2^ ^ ^Ij La SjLc 
. JJJi^ ^'45-*-' ll>^ i°'''a-jllj si-La r-jjjtil iJjjJaJI Ttliij (^ jJI j-A 431 j (_gjLijVI 

Self- Correction (_yjlJLll ■'j^ ,^"11 ^.u-aU-J (jj5 ,jj/Lajj SjLLj^ (_yjfc oJLjfcj 

.4joUII 3ijj(J,l ij^\^s>- (j-a L^JI ct^ 3'^'" Ct^' 

ij^ ^J>itJJ (jlj^l (jT Ol «ul (_yi»j 3-ajVl .3-ajf 1 f(j '$ "°l JjJLtlJI Ijufc ^ 

CjI t ri ( tijJLl ^jl «_4lI:>iJLl ^l^^l ^^ ni) (j-Aj>. 4-u-oM t fill Sj^IUl CjJL>iJ L<iS LaLx_i 
3 J 1 1 II Sj_^l . I jUk (_, \c SjjLs jI ClJ^KJm J^ S-lsI^ JlaJ /aJ 3.<uLlII 
(j-La- I riSal (J;Lia ,j-« '^'J^ pj-" (j-* SjjiLkj I— il<j" I iiV CjIj_l»j dji^jILi CjJL>o 
"JjoUII 3jjl-^'ll (j-'-^ '-^1-aj'^l (j^ '^jl '"'i^l*^ Sjjfclli I'Jj M mil djijial jl 

(JIiVjJjl^j 4_j.2j^_LiLlLjJLl 4j|jJI jLuIj iJi*jajJI jll!L2j j_l«j (_yjJI 5jjJlj>JI 

(_, I r SJljJljsJI 3 Jj I-^ ' 1 1 I " . J I <" (jLs . 3_LjjjjjtlI I jljL^^Ij 3_L«i«JI /ajjiLill 
IjLjLlI 7-j_Laj I JlJJL^- (_gjLJojl r-jijjiJo L^ /n 1 1 nj L^li C^j-ajIj L^I i n'^LLa 

.dJLJIjJ I jiSLaj . . . (j-CLa. Lil I SjL^A (_yJI TT^^^^ 
SjijJLJI j_A JlJJl^v ^^^jLiiujl r-Ji^-^j ijr^l (JL^ILjI ^j_a ^.aj'^l ^jX, ^iHIj Laj 
JL>- > I J J j_i_lJL1JI IjUkJ .aJLlII (_jJI ^j I^ ' 1 1 ^_^ \juuj2 (_5-i-«3 ct^' i4 joUtI 

(jjiljiill 3j.<JjlII '"'Ijjt^'ll SjIjLS f''-'^ l5' 'Uncommensurability 3 . njLla^l 
3j^Jkj (JSLI . L^-uiiLi j-uLlXu l4^u-l2jj I j • "■^' jj.ujjL2Jiu I jjl^ ^"s-rll ^^IS^I 

(j^ "i I "^j-a ^_y^ tJ* "' Jv' ' <j^ j'j-^*^' O' Lt-'-^ ' '-^'-^J L^.4JjiLiaj LfcjUal 

' -n '^ll (^J\J J'.^^^ «UJ_LX-1 3-A i^j^J^LtlLa (j^jLlujl (j\jvjlj_^ ^^^ ^_^1 ,^" Ah"*, rt 

^j_j^_j_j Jl_Lc «Ljj!iL>ijl A^^jia jt «UIiSJl A^^-OA j_jvVI /c_AJL>-l T o t n t jjj 

£L^ t(j\lLiiu_Ljl jiJi^ <^!2L>JI ^ J j ■-! " jl dili^Jl ^ J j ■^ " (j^ LaLu * ^ '" -»- ^ 
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(jjjLj.2JLi dJLJI tjjSLj V I j 1 J J ^"j 4j<iUII 3jj uiti (_ji^ /o£L>JI ISjjIjjL^cjj 

j_iil_la_a ^^ ■ ■ 1 Ij J •■■ -^" LaJl.>o jjj^ Ulo L^J^ 1 ".j < A" ^j) t l_i>. 4jijlj d ijijLLa^l oj^ (I *) 

,4_uijjJuiJl jl£^^l jj^ jjLji^ t^_j"Mi '"'1^-^ jj-^ I JlAJ di^V I Jut s_a t4_aL^ d A ,^ . 
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■ t-^ ^ "a (Jj i(_yxi«JI ^jii'ill aj^juuus (_y3 L^ ^jJtj jl L^jJ^ 4iiLj/ Sj^JiJ (_yJI 

5Jj_L4J (^l£^l (jjjLiiil 3j<iUII cjLjJiill 4jijLS (^"'^ j' 3 . njlS^^UI ^ j j ■-' " 

^^^ ■ U ^"a 3_L<Jj(J| 4jjJaJjl jLjl£.lj ijoIjlII 3 li i rrr*^ (_y3 (_yieJjLlII (_y^^ *J>^ 

(_yi ^j^i 3 ^-j 1-^ "' I j_. .>.l . ^" ^ia i/<Jl»JI tcjjLj (j-o 'CltLa.l (_gJJI j-Sjll tj-u3 

aJl^jJI (_y3 <~iVI ,^^ilj Jj^l^ ij^ J-^ ^cuJtLoja 4jLjiaill jl «L<aijLio^L!l » 
(_y^ IJljLjj (jl^ ti JJI (_yji5ljlll J I .^"Vlj 4jJVI 4jjlj.xIxajVI J ^ ^ " (_yxi«JI 

(^^ jl .^"Vl J "C ;" L^l ^ J ^ u ' 1 1 Oujuus^l '^~jy ■ "J J ■"■■'" )t_<-uLlll (JJ-2JI 
djil ,^^iVt jisjjj t(_j <iUII I " . -»■ J 1 1 Loji^ jjLxJI j)j<iU (JjjJaJI (_jJjLA-i i{<sJj(JI 

.4joUII 3j^JiiiI 4jJeJjLlll dJLvjJil (j-A_!-«JJ '(JT^^L)^' C7^-3^' JiSjj i-ij;J^»- (j-o 
Lai "i 1^1 ^ "i 1^1 ^1 ^^ "^ JJ " Lt^-^ 4_l4-A 2 tj^j jl * t ri" ( 111 5Jl>. CuJlL^ 

S^^ULj^jiaJjJ iText books j^^itJI Q.ajjj3 i-j^ j\ i3j.«i«JI jL^-ljJi,! ij\ ni\ Ijjj^ 
(_yiEjjLl!l (_y^^l ij^ o' 'I-SjI-C (_,lr jii-l <ljl£j i(_yiEjjLlII JjlAI I .>. vl ^"."al ^lr 

• SjjiLiJI 5j3.4J(II *L>.ji J^ (_y^ 
fti J I » "i j-it (_gj_ijJi (_yCL(^l i_a JLA (Jlili _ (jjS i^^ i-*J^ - '-j-'^lSLII eJJt (jl 
(__>l3jj(Il^ n_gjL«JI /<si«JI jliaj (_y3 /a^H^j.^ SJjIj^ ct^ (^-5^' C^-^j'-^ '-r^'^J 

J «l" I riU LlijQjl /tjLLlI (Jj- I n"l i_^l iCjjjSoij cAiClSl (_yjJI tljoUII S^JJlXI 'Lj-ij 

(jiajjij Vj ■ I j '"" /^jI-lII i_gjL«JI (olaJI JLl!L2I1J i_yj\-LM^\ (JILfljj (_jjl3m Lliljjil 

JlJLjJLj J J ^" • " I I Lix^-LJJ p 1 < II l-jJLis i_yj\ I r|->-l ji^-l ijijUS I j • " ■-" Sjjjil 

(j_o j^JlJ Vj i(J^ J_oj d-ojLi-O d—La CjLa- oil ^ ^"X" jj icQjtjJi, (_yiEJjljJI 
.<ij (Jj_o_«J,l (_gjLJujVI r-jij-oJil (_jJI /ajS" I ria ilai. ^^^ lSAS:? "-* "^1 ^^i)^' 

.OJjLsoj 4jii3jJ oJljJ (<u La (J^l (j-a Jl^jsJI J JlJ (_yJI » 4j>-L>JI LiS K(4joUII 
^^^_jJ1 ^ '-^ ^ ''I (_^l ^a-LSlLtoLA ' 1^^ (_^ L^-^J-' f*^l^ll ?^:ijLj (_^^^^ (_^_A 4j:t_u_ulj 
cUt-LjJa JJ ' ^" ' • •■ ■-'J Ijuij _ 4j (Jj^wlI,! (_gjLJojVI r-jijjijjl (_gl _ L^J^ i—isl 

((^cLul 
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L^ p"' ^ *j <(^ Wtl jt_<iIi:>J.1 Ll>-^jjJlj1 )) a\ ( nt La ^_^i^ tj_3^ T^J"^^ \jSjt 

"iju^ Jji-1^ I 1962 aL«JI (c^joUII CjIjjIlII "^Lj-ij" jJ^-i^ Jl^S .4_ujiil sUJeJjLLlI 
CjjJ-Lt^ «L_uljJ_j ^^SjjjjLa^ «Ll^i ijJjLiiJl JjJjJ «LiL:tlj_ulj «L«j>. Ij-aj j L^Io* 1 

Second Thoughts on SjjLijVI r-jLuJI ohijj 3.a^V jKsli) (_yjk 1971 aL«JI 
r Jl-«-ill 3U.,.lj. I j ^ ,':<" , ,.". ^^^1 jlSLs'i/l ^ (^GcjjutA J^^ JJ'^ Paradigm 
Jj-ol^jJI 3_jj^Ljv j ■■■ ■^" i^\ A^jlAXl jj-oLuiJI liJLui VjLa .SjjLijVI 

La Ijukj iLiklj-iJij '" Jj o'-^ 3 'Jj ' ' ^J (jP^' (»lSL>-3l (_5i^ si <iU!l 

,j_a 3.c3_4.5c^ 'tH^J .Disciphnary Matrix ^ Ul . .>. ".Vl t_JLlII (jj5 j>L<u-ol 

3j j_«_a 3_LSLiiiJ, 3-j-Lj^ Vjl-»- J _■ ^j (_yAi«JI j_»IL>iJ,l ijj>^*j La J>^ j^^'^' 

Exemplar S-j-IMI t_JI S Q^ ^ ol o ml I «_l3 iLiLJLlaj >1 mini Vj—tS 

r-Jj-jj-iJI J-<i^ J'^ ljI o-Il o'jjrM J^"^' ij-" (jLl^jjij>J,l (jLjLifcj .Matrix 

.(_yxijiil )«_4ll:>J.l i_Jj.2j Lt>-^jjjiji (_gjL<ijVI 

i^j-jO Tj-^>- tJ5-J tji 1 fK\j "»■ g (((_^jLjlJ1 /c_LtJl jLxis)) ^l^_uu «L_ulj.i r'l^jjvl ^_^| 

^ j" 'Ij i^JjjJaJI (J-U3 La jJl^J J-J5J (2>^ JudLlI La jjiilj I J-J5J ijj^ I— aLLi^l 

Jj_S_»JI sIjI _ (_gj_ij_jj| jjjajj,! (j-a _ iJjl-*J lS-^'-*-" («^L«JI (jl (_yJI jJjSjIj 

(23) 

jttJjJI jj U" t oIjLjc^aj Limj"ii 111 ^^^1 J'^ 3-aljLJ (jj^ (jLs j_uSjlj (jl^ 

j<i 1 < 11 jjl 5tjjej^a3 '(2hL> <""^^^ Oj-^' ij-a ^H^'^' ?-i>^' J' cj-"^' (— flj-ajJl (_y3 
Sj—Li-sl SJjVl (_j.3 4Ji VI i(_jjjL»j f_^AAS^ xjLLiJ p I iTn <ijLiiuJ Jila (±jJi:>Jl 
d-iJljJLa ' '^ 1 ' ^" (oSLaJ i^j J I II a JJ^ "^J-^ CT^l ?<-jL1^1 oAji 5Jl>- CjJijI^ 
Ti-tlaj i I II LiSj . L^jijJl£[j pLajjlj I jal U". c-l . ,."lj 4jjji»Jl Cjljej'i/l ,_JJLaj ^ajjiXl 
LjbjiLi^l ^jVl tjjj (J_<iJ5tjj ^_7^1 (cIaJI 4-l>.^^j ( i}^j-u jJ^ ' ^^ V lJlSjIu (j■^->- 
'^"jj ''."'J 4jljtjLi (JjjLcil Jijjill (<sJL«Jl 5jj-i-a Lu^.^ i"i^"iil Jl2^ I Liitl^ x^j^ 
fi 'r 1'^ ttljOUj^ 5jj_cid ^_^ tjVl ^ Wll t"!"^ ill aLlJI (jSLliJl 7r J ( ^ t J t4j oUll 
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jLsoVI (_y^ jjioLil I .J I rill (jjSi 3jiac cjIjj^j Sj^jj^ ^h^' (sJLc /cjijij-flj 

j.S^^ jl 4_«_aL>. _ ^j^ ^ t II ( tij-a jLi^l ^_^ L * -La- rw I j I p ^ i ^1 JU 2i j^H^ t^ oUII 
iJltJe-JI JJ_OUj_l (JjJ.4J (.3-^ *J-^^ - '^-"J^ '^i;!-* jl 4S^L<i^ 4£jji ji JliLaji 

ffl gl «i r (JliVLs^j A^j_^j>.Ij A^l "i J (j ; ft^ (j III li t? »l I » I I (ji (J^>Jlj 
^_^_ulJ,lj 5j-_i-oLjlJLI 5jl_Aia:>jl Cji I II ( iij-a fcjti] ^j li <i ^ i4^l JUfcij 4jLc^^_l<3^^j 
(jj5 (jjjLajj jjl^j . Institution Sim nj-a A^^ii (_y^L<Ct».VI j! (_gjLjIi^VI 
tiijj.^1 /n U II AjV |_5 JJI (_y/(ju>JI xjUaJI I JI4I l^ljjl ^oJjlII 3iiiii>l-a JLiil 
jjjj (JjlS (JjlS L<»£ _ Ij-JJ^ 03^ (j-'y (*-^ • (j-*'j-^' iJJ^^I (_y3 JljI^j cGLJuJ J-La 
(_yi-^ <:Lol_<u-iil ' _ • '^'Ij ijsijiJI ^ '^"^ (j-^ Ct^ ^A>^' 5^ ^ ,.tl jjjj _ ^ilLo 
(J.4JU (_ylll 'J joUII 4 I III iijji,l ^^JS>■^[J y\ 'LlaJjlII 4^Lxj>JI jI (_, oUII x_<u^>J,I 

3j'.\t ^^ « L^Li aLlU '^"iii I iir*^ Cjjju (_jli»- i7-J^>iaJ,l i_gjLiojVI r-jijjiill jLLsl (_y3 

(25) 

Institutionalized Rationality 5-ul miiij^ 

ji (_, I < II x_<u^>J,l Ll».^jjjljI (_gjLJujVI r-JjJiill Jixj (jl (jjl j>c. V 

jlj_3l (j-\_i A La- I II iVI (j_« pJ-J (3-L>- (_5i^ J . ^" ^" V (_^l i4_l<Jl«JI 4 I III iijJLl 

(_, I < II «_<iIlj>J,I /n 1 11" J (Jj I Lp-^jjaji (_gl (Jjtij Li^ S^LxJsJI jf x_<ii;>J,l 

(_gl (j.^ "j-i-*^ ■^'-^ '^^^^ LJ-'l <— 'SJiSuJIj j'al .^^"tlj jjLlll (j-« ^'^i/^ '^J'^ 

jij I iM ^__^ ' 1 ''-^ /Q_<bL^ t^i» 'j^ ' 'I ^ Qjj" I iiL*- I ^"'^j*^ *^>-^ ' CT^^"*^i ' ' '^ 

pL<t>-VI I JLA ^1 , «LL»_j_LLijl a^^LlII »_<ill:?e_a ^_^_ULX-l t (( «Lu LsLj-LLiJ I Sj-a^L>J| 

j_Aj i/<s_L«JI L^ !«_j_4Jj (jP-II SjJ^-iill 3Jj_(Ji,l (_y3 j_Lj^ j_uG dJ /jjQill (_yl^ 
«Ll^_l^:>JI <la^ toll JLl>.^I jJS Mill j_A ^qJjuI ^jl QJUJ ' ^"' ' (j-^i-iJl (Jjtj*_j t^^*-^^ 
dJL^j (sIjlII TcJjLj f-^^J J-*'j-^ loljjj (_y3 JlijLaj V pLuj."^! I jui (jl aI jLo 

^^^"^ JLl>.^I /yil,j-ilajl J ^ .^1,1 jl i(j-\_iaiJJL^I ^J I II _ ^JJ_A j2>jJ^ 03"^ ""^^ - 
joiaJu "ijl*^ i—AjuS (JJ/Lj/I (_5i^ 4^1^ i-il 1 ^". ^ JiJjJ L>°_3 (3^l-2j>Ju 3^JJLX 

^LLLII (_, Ir pLiJv^l I jui .<l:ajlii (_yk: 4j1«II i-aljIsVl J^ x^ilso i^^jJI 

l£JjUii ^j_a /flia_La Jajij j_^ L7-^' 4-t^l o'l^^l <4 . n i ii^ I ; Institution ^_j)< 0^ -^J^' ^jjj^l^ - ■ '-^ ' (2-^) 

. ly-> I . '-^ tl I 1 jui a -i3j-^' 9' ?r'J!>^^ (tsLSj al A .1 .'-.^ ^j_c 1 J I iiLmI '* V^ J aJjL^a j ajLjJI j^c_tjjlj 4^l_(i_>Jl 

■ 1(4 J oU ll 'J .J 1 1 n _i^ al Mini iij-cS ii/^JuLjl)) ^-l^ 4^l_i.L^u| ' ij I U I I j \j , ^ ^ 1 1 ) < 1 1 ^j^ 
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J ^ -1 ' ^" 4jjukVI 42jL3 <a^ c?-*i»-ll J-*l>dl pU^I (jl ljl^J-o <4jJdII t-JLsj 
i_JLflJI Jljju La (jLc.j.jj,j I Jl^jsJIj Cj^^I JJjJ lS'-*-" plj-i-^l CjVLCia-l 1^< a 
JLcl^_^l i^j-jO 5^jLj;t_a 4x,^_<iJ?E_a jj^^^ Jl^j>iJ1 jLola Jlojvjjj pjl^ '" _^ aI iX »ll 

. ^ I ^ t1 ^ \ ^"11 ^jlJj_o ^2>^ «LjL>-1 ^_^1 jj_a 4-L>.^jSj t fillj 4-L>-^^ j ( tl^ t ri 1 1 J 

jjkl^IiJI x_a jaiaJI (_7i-l-J (_3^ IjiSj^ (_j.>-ljjJI i>J^ 3jLl«JI JjJlJu (jjS (jl^Ls 

jj U" II J jjj_i_flj|j ^ ^ J , ,.j 1 1 J i_)|jVLS 4jjLjij2| I U ,".I ',1 1 j^^ji-jj^ jjl ^1 
'LLa-ui-i^l dJlj^ TUjLj ' _ '^ ''"'"',' ljjl»"i III La lj_uSL£ '"j^^' ■ ■■ Ji^ .■.(_j-<-ulj i nil 
i_xji;tlll \jJt (jlSj iCjI I II injJkl 'Lj-'JJ 3'_3-^'^'_3 j>^' Lt^ ^i)J^ . "^J Ua j .^ 
L<i^ _ 4 I II li t (_yJI (jj^ l(jj I II ij SJL-oi (JSj . 5jjLl«Ji,I /a^ljjl (2ha SjjjI 5l jI 
tfjjiaj (jl (jiaJ (jl^ i^JJI (oIjlII (jJ^^ 1 j-i* l3^ ij-" Jj' '^' Ct^ Ja^ _ Jj-aj 
(2rl-J lS>-*>^ I— 2^L>- i_JLj (jj^ » '^J 2 (jjl . LaL«j (_iJLje_a (Jj^Ja f_^ 

.joLlII (_y3 j^LaHJIj CjLuLijijyij 4-Li-ulj I iitl joJajJIj <_jljVlj Q^lai\ ^""^ jj'-^'H 

d_j_jvj_Ij_jjLj'i(l (_j_jvIj_lIL_i 3_jL_i_«JI jLjjLjio (jj^ (jjjLajj o"-^ Ij^SLa 

p ^ 1^ '"II ^^ (.otj «Lj_S_L>J1 CjLal^^_jJ 21 Ij gLj->-jJjjS j HI I Ij 4-L>>^jJ J i n^ i nllj 

(oJLc (^ SjjiLla _ SJal I iij I _ (_yji i-^^p- (j-a iS-uJjiJI SjjiUai! TtJI ...SjljVlj 

.^jJLuJVI jjil^Iall 3.<iJJi^l jLu'i^l uJt dJJla njLuiJVI 
(JjL2JI,I (_y3j . jLjLj'i/l ^'i j ; clIU Mill 5^^ (_jlr (j^ j_i^ ijj^ i*"^ '^J 

JL^ ^_;j_^Ss_J La «LLaLiu (3^ (^ 4-L>>^^j ( IIJ I III! «Gj_kaJ ^jl (_^^ 0_^ f^rr LaL^-l 
I j'l^'^lj i4j<iU1l "^ I III iijj,! jl 4joUII 4^L4J>iJI (>\ tj I III La (_,i^ cLaLuJ&l j '^^ 
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«jl^^| ijiilal i"i~i'>\ Jj-t^ i(_y3L2i!l ti^lj I II (_y^ l-i^ lS'-'^' J-*-^^' j-'^-^ il>^ 

jl ^1 I i^j cLt_a^_x-i3 0_5^ L)' *^J '^ '^ 'I <=i I II I iij-Il Ji 4j oU n 4^Lu>J1 t"iS mijL^ 

i_ij^j i^_yieJjLlII (_yil,^Lj CLXJ>-Si (j-<-»- (oiail (jj^ 3 li i nl"'^ I j" -»""'^ (_^l SjI^jJI 
(__)iajLiII i>lj (JjIj jjkj .sLuLjijVI SjjkUiJI jljul (j-o^>J>-«J' iJ^'-^'W (j^^-'-^ "-d^' 
(Jj—La j_jLSj_j Tc—Llaj JL^ LJLb^^ls _ d-aLsUJil Q^jjijio^lj j-J^ ijj^ («-4J-« - 
sLfljjAa Jju 4ji; I II i a (_y^ jaSljejj (j-A^>- I'll ,>.ja j-^VI ^ ^ « . 1 1 ijljj ijaUl 4 li i nl*^ 
<i_LJb (^y^ ajjiaiHI <ij^jL2llJI ^ji^LiLaJI (jl ii^l^lj . jCLa-a (iLx-ij ' . ' ' ^ "^ .' («J-*-!' 
(jJqIuj iCjI J^iaj (JSj i_*^.j_i LlL»j>o (_, oUII j jSii'ill 'LlJLi (_y3 (_jJLlILij ijaLiJI 
"^ 1 J 11 U i~<l-» A ,^ll 4_^ I % ,':.<" , ,. La I Juij .jtjvj'al jjt (_yjLlJI (JLftli^vVI ijjt^o 

_] I ' ^ ■-' ill ^\_a »^ i"i ) 
j»l (—i-JiiSjl (JJa-La)) ,_)Ii_alj.^l f_^ Sjj^jJkl 'QjjiljJ Ui^ ?r>^' '^''^ 
j>Jl^ (Jl < Ml tVI <lSjLiiuJ I ''^j' J-:'^:' o' OIt^P ijj'^'^ ((clt-'^JI 4_l>-^j£Luj/ 

j_jJlj>JIj . L^jJI J-J5J 3 li I iir*^ J i" I 111 LJila I jjlj J i" I 111 tCAj-tAJs (jij jLtj'i/l 

La Tzuusjj 'J^j^ ijj^^ 3jJl2j a Mi'^LLa _ I j _■ I ■ --» (_yi _ 4.jj<ljjJI ojui (jl ejh'^ 
(J_calj_a sLJI (_,-i-«-J l-X-<J hJIjJ^jJI ^3i>i^' (^ '^'^ j' "^ '^■i ' ^J o' 03^ -^'j' 

.(Jj^JaJI Iji^J La (J'C i"i t 
L^^LlLso ^I^ jI .^".aVIj cLjjLjiajJI jJal jj^ r'j^j.^iJI <_jLi7lj£ (j-L>- jjjj jjl 

3Ki°:iU (_yjk «lj^l (_^ 3^ii<aiUJI 3JSLiilj 3jJiij«JI 3JSL<im (j! a^lj .3_,:;U:11 

j>Jl^j "tieJjLLi j<sJj(JI ^.ituia 3jLl«J (Jj^JaJI ^>jj<i 1 jjlS i<iLaL<iJI <ij;v^j^jjSj| 
1JJ3J jiji Ljj) jii^i jL^l (_2jiaj (jlj . 3-L>.^j <i" 1 nil^Ul 3_L».jL>JI jbuVI 

iS^UI ^Lc:l ^LjJI ij^ (_i±LiJ,l i3 (<JL«JI (_y^ 3jijIjJI <Gj>Iiii tf^JJia 
^JLlil J ^". . ..J 3 /oJL«JI (_y^ 3 j,^^ ,':.ll ijiilj^i^Jlj iijlil jjl /oJLc 2 /<sJL«Jlj 

sJlJI LaLflj J^l J-^_>J ol (*-* • ''O^ > i"i aj <ij>oljJ jjljejj <tcjij^ jj^ (_j_LiijJI 

u^ Sj^la ^qUtl tiijtaJI (JiLila (jl JljSG (_y^ i_aj.jj<lj 1 1 3 1 j 1 '"j ^ i-^^N ^ \' 

I jlj .<ijjJlS3 3JjL;tA jl LuJ^jso j>jLjIli-l (_jJI Jlxjj La u^j^ jl (<sJL«JI (j-AJ 
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La) i«LSjLjiJI «Li^jjiil d lj,^-»ll <ljUj"ri nl (j i ri->-j slSjlII (j-« 'Ujj-ajj pJ^J-ll 
(J.^ .(_, oUll (__)l3jji!l (_jjl ^Jj^JaJI ("u-u^ tjl Jj-a-'ii rij*^ tl 11 Vi i a J /alaJI TJ^^-i-a 
<^Lj>^^jS J t fi |1 (J_al^_jLjl LaLa-i J * i"i t fi 1 ^>— 13-J tji (*-'^3~^ 1 Jlj^ Jljlj (2>^>-4-i 

«L<l_J_<l.J>- (3^ i«LL>.jL>. 4-L>-^^ 0" t ri n J( ^L«j) jj_* La1^J_uJ 4-L>-^^ j ( tij t ri 1 1 J 

<i_i_ikjLj j>J_<fcj . (_j-il I ri tl ilaLiuJj <tjjL<jijl 5j_(kLli joLiJI (jl _ 4lal 1 nj t _ JlSjj 
3jjJ3 »_a VI JLiHj (<sJj i(_jSjjl£Liil (_jjiIl:>JI (_j_(jj_LJjl joijiJI j^^ LaLxj lIxjLc. 
(jiij . LaJb^>Li Laj jojjIjSDIj 4 jj r nitl Sjjj '(3:j^ I'inll (jj-5-II jtiLLi^ (_y3 (sJjJI 

.(oIjlII 3 ,^a «_Li^ (_y3 (_yjl I ri "tVl Jrittl 3_iJLjl3 JI^Jj (jPJI L^L^lSoijVj 
l_<kjL«_li (_p _ IjL^ 'j"-^-*- - dj^ (jj/LajJ )«_a joJjlJI djLjiia i~i J im"iS1 JLil 

7c_jjLlII (j-u-j-J ji .(_yJe-jjLlII (_yii.jJLi I j-»l . .."I d j^u;^ ^1 ,^-» ^s 4_uLtujVI 
(jjLsJI i(jLtu_i"^l ^ — ''I '■^^ ^^--i (jlSLa i(JjLii!lj ''jjj^'^^^j j j*"^^ J'^?-* 

(_y^ i4_uii«JI SjjiUaJI 3 i I riti (_yJI /siaJI 3jLtuiaj ^ ■ ^ ■-'j (_yiEJjLl!l (_yiljJI (jlSLs 
,/*! W 11 tljjLLj ^_^^iJ Lj_Li^ ^LjILx-i LajI Tir 1 j^^j^ ct-"' l>3^ jjjjLa^ ti ^ , ,.\oi 
i Jj_pll j-Jj3 iJlJIjLaj I Lflj^Lc Vjl>- (j_jS "J A.. .la CjjuI h—Sjijjla jji Loj 
iJjJjLjjj ijaiaJI A lii nl'^ j^Iaj (_y3 3^jLfl]l CjLa^L»JI (j-a CjJLcj i<iLp.j Jjij (_jll:*- 

jl '><-»". ..I (ji (jVI 7-jjJail jj t;^ : 1 1 J , «GjJl>-I (_g JJI ^^^Jmllj j_uQJI (j'-^ *'j^' 

IJl_lSLj t^ 1 ^ II aJl-SJLIIj lJi_JuSj1 (jIa_tX-l !J\JUJUiJ i<djoWTI ifljjtil J^^J-f^ 
1 J J t ri "loj 1JlJj.j>o jq-AJljIuIj fO-^IjLjiiD (jj-^J *C?^^LJ^' Ct^J^^ J "-ri-^ ''-^r^J-^J 
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^\ 4o,„V<^ ,, :j_t^lj JLaLJI Jj^l L-^lus (1974 _ 1922) Imre Lakatos 

" r* ■ ^ ^""^ ' "''^ L)J-i (J-* (Q^Ljul TtJjLjj i^l^jv filiejjU OJ-^ (J-* 
'" ■!,> 'J 'si-J-o-^ CjLSjJl^ ijJs-x-a joJjlII TtJju f-jL^J u'^J isl^i- 4_ujt>- 

liJIjjl (_yJI (jL-LxiiAj Jojl^ Sliiril"'^ (_y^ U^ diji j .Jji-VI (jjj (j^ L^JtJjs^^ 

(_yj| (jLj-ua^ (jii_jjL^V 3 lif 111"''! ^_y3 Ijlx jjl jufcj ijjfcl^IaJI (oJLc jl 3.j .Ull 
«l_L<j_«J 3_LJLiJI 3 . .U\\ 3^jLla (_^ ilajl^ jjiLa. Li^j .^oJjlII SjjtUi i-iJIjjl 
«Lu3j_ij La VI 3 .J, U tl jj_a i_3jjij V (aJljJI «,_>^L>JI j2j«JI Jiij)) j-i^VI 
J J ,,■■-*". tl jl ^ I ^ 11 j^^ljJLS Vl Ji^^j?E_a 4xiDj_ij L^-l Nj ' ^ ^ 1 1 jj_ujJj . ' ^^'^ 
^ J « ' ' ^ 1 1 J A AThW ^j j '^11 sLiiialj SjjfcLlaJI «Lb SjLcl)) LxiaJi (Jj iLlx^JJkl 
l_ol_4J (JiLji,Ljj .4_lJLj.2JI ^"'Ijj '^" jl (Ji«JI LliVjio (Jj^Ja (2>^ " I j jl'' 

4_c^j_ij La VI (sJjlII TiJjLj (j-« •— ^J-'d "^ TjJ^' 'J'^ (_pjjl^V jjiLaj (_ajjj, 
«Ljl^ ^ J « ' ' ^ 1 1 J g| jlS<1l ^j J '^11 sLiiislj joiaJI TiJjL sLb SjLcl (_j_(Jlaj isLii^ 

IjiLjol (_y3 J ^" ' "I (jl Jju if-jij^ SjLuj/ CjjL*. ^I SLjt£ (_jijjlSV (J^>-J 
JLLj/l jjjj (jl£ (_^l '(jJ-iJ djL^Laj 4-u-uij I nil A^iaJlj \l ,^"aVI 4jj/jJla ^^^ 
, p j , ^ I -^ i J j>jLj_a^Lj i_jj>ol (j^ (_pjjl£V (jlSj I L^ I °" . -r J 1 1 jj_ikLLaj (Jialll 

.(JljJJjJI (jjjjjU I— ll <j"linVl JlX>-J 

(jSj « Ll»-^jJj!lJi,I)) jI ■^ j ' 1 1 3j^Jiu (_yjk joiaJI cLiLjiifl (j' J-iW ll>^ Ji^l 
Lai .d-LJtJjLj <i_pj.^vj £LjJLl3 (_jijjlsV x_o L^^jJjiuJil i~.j I n'Sl (jl Jju 
r-iLiIIL L^jiJ ((CjLajl jL^ljj)) (jijjl^V Jj^ (jri^ L^'i 3_uii«JI uliL^Jiill 
,(jj,^ (jja_uj_u jJ^ iLu-ajul CjLj.3e_uljItj_uVl Liajlj (j^^ (Jjj Lajj Jui^ «LjjLlujVl 

jjfc I jukj «4jql<tl JiiLtjVI /j^lj_i Lt>._^jj5lLL0)) (_yjfc {«X>JI d-fljoiia (jLfl l*!! jj 

. (_, I iiyij^\ 4juS (jlj^ 

4JI i^J;L>- (j-o i(al»il 5j_L«JLI <ijj^L>JI jjfc i_jjji£i!l (jl Liaji jjjj (2>c JL>-I 

(JljJLal ^ j _■ -^ ^ I '- I a 1 , ^ ^ J Liij^ i(_jJljjJi,l (_,oUII Ajii'H ^j ...All 5ji!| 

IJUbj .4_Ljlj_aILuiVI 4_l.2-2^%JU I el J A U '. 1 1 i>ujuus^\ (j^ 'LuJJlSlUI iLa.uAai\ 
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ji (_y3L(JI (_y:a_LlLi (jJJ^ Jij^ijJ j_L4ll,l (_,iiUil,l i>l I III Li-j^ iJ-'-*-y cSLh'^^' 

ijLs .(JJlj>JI (j_o Ij—LlLi Cjjul <L^i2^ sLLaii jxLol (_pjjlSV lJiSjj (jSjj 
.(__)i=jjiJI i_!jlSLj i_a5jj/ tijjjj) Sjjvlj "^Ljjaj (jL^ i(__)iiaj| )«-jajJI (_p (jl LLiis^^Il^l 
djLalj ISdJojjjijJI «L2j^JaJI aJ^ joijiJI j-«-y iJ-A (3^J • LLiLaJLo TT-jjici-a I JUfc 

Ijl^ L&jjJiJ (_p=jjij lij^I L^J (J^> u I iiJJ iL^IJ JL». (_y3 lUii"'^ (_yji \S''^'°'J 

JujLsJI j_yAi«JI Q^jJii\ AJjj (_ylll Consequences tcjIjjJI j] CjLji«Ji,l q] (^jj^ 

JJJL>JI (jloj^l (__).£ajej V id-uJjiSIlIlj sLuJjJcIllI cllljljIli-^U ISLjtA U5^ Ct-'^'j 
La IjUij .(__)l3j_flJI 4_lII (_j-4lul (_gJJI ej-i^Li i_^jjlX\ (J-cuill (^j-aiej (Jj tfjijvj 
(jliVj^l (j-« (.3-*J Duhem - Quine Thesis (2>J>^ - (cj-AjJ S-a-jjlsLi)) i-3j-»j 
3Jij>-^La (_j_<k 3_uljj_ijill (—ijLjtlll (ji (_,lr ^ ^ '"j i/aUl 3 li i iir*^ (_y3 3 i jtl 
(_yjuj_uiJI jjLa cdJjJ i4j (JjjjjlI,! [_3 I ii'll ijjus (_y3 L^(JjjLjj 3 ij -» , ^ ^ J ,>vIj IA 1 1 
(_jJL1Iuj . Ljla j_>l3j^ S^jjija^ (Jj ii-jj^jjtlll 'L<iSL>J, I Jij.Ala Lusj^ x_iiajej 2 

<i_Ljlj_flIL<jiVI i3_jjLij>-"^l j<s_L«JI '"'I ■-' ... I a (j^j |_2jLiII j^ijJ (jJj^ - (<u-ifcjj 
Jj'l^l t-tJLsJI u^ .3_Ljh'!^l /n U II Cjlniiil"'^ (>uj i^lj^l (_^^ ^jjjjS^lIlj 
(jlj 4^^L«JI 3K Mia (_yji "-^^p- (j-o » aljtij jC.;!! (j.^ 4^^L«JI 3 K mi a ijjjsjj^ 
< l-^J-=- ^ISLi 31< Mill i> jui Cj jiitjl JLla 3jjI j'!^l x_a Lai ,3tA^M llj j_p,j^| 
J£L^ (_,_lJ;.jsl:LII ^IjlII JSI^j o-*^' ^unll (jr^ 4i>L«JI SJSluia C^jSLjj^lj 
.i>j_aljj3 (j^ aa_ilj|j 4_aL^I (JjLjtJj «Lii^ (_JjLiJj [j i nill (jl (__)l=_pj2J (_gJJI 
4j<ilr SjLl^ 1^1 jl (jjjlill jl (__>l3j^l (j-LJ ^J"-^ liJLcji (j-uJ-I <Lu|j^U L»-JJJ 
^ ^ '"' Li^ 'J^ [j I II 'II S^sJljLA jUal (_y3 I j" -^ ^ I « " (jjSj liiljll I L^li Jl». (_y3 
3Jj_2j,l oJlj* ijJs^j^ u^l^^l OLjsoVI j-JJ-J (_>i3L^j-J .(2>J_5^ - (<iJ-*J-^ SJjia 
gUI I II a ti \ '^ ^ ' ^ ^ J J ' ^ * J 5j.>. ^_^1^ (_^^j_ill jL»IL>.l ^1 jjjjL_u1 ^_^^ LaLx-l 
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jj_o^U .U ^ , ,. ^, " clJLSj Ijui IjiJ i5jij.Alo Sjjj-iiJ 4joUII SjLjjiJI jl (__>l3jji!l 
d_Lo t_ui->- (_5-3 J^jy 'iUj .«ljjjJI u^i^ •Li2l^jX\ jsjLjuLij («i»JI f-^I^J (_m^ 

i_^| ^_^_Lc: j_Aj .S_uiJjiJI ^LujVl (_^Lu 4;pEjjLlJ SiolSJI SJVjJI JLii:! (_7JI 
•JiW j>JljIj (2>c (_)i3jl^V j3'_>^' ^ij'j J-'-^f J^ 

/siaJI (_y^ ^ ^t;^.ll cjljLsoiU Descriptive Unit 4jji»^^l 5jl».^I q'^ iS^jriia 

/j_oLJj_i (_jJI IjjjijCLo Ttjj^l (_, olr i-i^:»-J /jL^uj-i (j-o (Jl-2ILiVLi (Jj nJliu^Jisj 
/t-aljj (^y^ Li>- «lLuiJ>JI <ijjjJij (_pjjl£V 7"j-i3 (<u . LlaJl^ J'^ J^ ' '— ^^''t' 

4 J 1 < II CjIjLj_«JI jI iJliLj^-kaJjl (_p i"i I imI (_, oUII Li*ja_JI jT^Ujj (_y3 

l^ilj JL>. |_^ » '^•^" V i^ljj_iil liardcore S^I'^H oljJJI Vj! lillLufc i«Ijjjj 
' • I '^11 jl i_AII (_yji Ijl». 3^Lc iJiiLuisj^ ^ j'a I jijiijJI J _■ "' Vj ii-jjJiSii! 

sLjj-uill (_j^ djjj-^l SljjJI JJ '-^"'.'J cflt-ie-LlI /t^Ujj J-<»-y <ijj/L<jil (_5i^ (^ jJI 

_ jjjj-jii^ .^j^iliiJI (jjjjj (j^lj^j aLjlII 3_ujL>JI (_>i3j-3 (_yjfc ^iiio Sj'Cj I ii^l£Lll 

S1^^_Ij1 tJJJ*J tji 1 J ' ^ ^ J _ L_ajjj?Ej_uj_a ^jJi I J-Aj jjIojjISji p-Lut ^^'"^t ^ ^'' ^ 
.=•,-» ,tl ■»■ ^r.j . J-^l \ ^-> j'l^ jlj a ji ^ Ij-^l ^j^l . ij^A'lt 51.1 a jjA 5 ,1 ,^tl 

(I«LlLci3 5ljJ -»■ 1 U , ^ rt u -T J ( ^ i 1 JLA ^t-«J » ^Jt!-'^ '^JI^ ^^ ''^ * V ^ Wll TCJJU 

(J_i_»^ Lijj «_o '"•^■-'"'1 ^Ijj-u iSjj^mi aLlII d-fljoiia cjLujI (_y^ La-jl Jj 'Aj'j 
JjLllII u^ 4_<t3. S-jJIjLa TcJiiu-ail I jui J jt^? jLas . V a! (jijjl^V 3.iuiia 

^ oU |1 Lic J^ t- J I ^L^Uj-J JJlJ^O ^_7^i A.U.uL.u'^I 4j1 ( II ■*■ ' ^"i" 

LjuI J (^A^iil (j-4^ il_jJJlSlUI JLu3 ;j* ,^-»"ll 4 K i"i a ,_)iiau J^ J^J^ O'^J 
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(jJalj-a (_yi^Lll3 5JijJl>- Liiaj^ 3jj U',11 i ^_^'>" jjLj i_jjJi£iJI (j-« ^-^^ i"^^ 

jjk (.3-y-«-" u^J-^' .Auxiliary Hyp ajLcLcuIl ,j^^jJii\j Ad hoc Hypothesis 
tf jujj L« «U jj_u_jjj «1-Ll«-J »J1)Jl>. j) iLujLA 5j_ALli j^ ' '■■^" j^^^jJu jt-x^D^ t^^j^i 

431 j Jl>. (_y3 OjLHi-l (^SLxJ i_g JJI JLcl I rill (_)l=jjiJI 3ijLLa (_y3j . L^LjLibl (_yJI 
djiajJiil (_p3j^>jill (__>^a5j (_3-«.^ '-*-4:' 'g>->^i "lU q^JijJiIu i_*jvj_i I jd i L^j^j 

.(_yxi«JI tiutjil 3_lojl2iII ^aliaJI «^j (_yl^ L'-^j-^ 

j_^^lS V ' U^"ll iSj^IUl 4j^2j1 i^j^^-ij\ j-J^' [j-« O^ jjjjLajj ' U^"tl LiilLaj 

jj^ '\,^JJ " ^''^■*-* ** (-JJi£JlI1 Jlx^ ^ '^*^ * ct-^' 5jLc1 t nil i^^^j^] 4_J^^I 4_La 

tiija-jJI /j-oujj ^^JS>■^[J jl i(JSS (j I II itLi ^ ''^ .'"j " Ttjj-allJ 4j^^jJI ^jj '^11 
4 J UtI 3j^ ^ .«tl j^l ^1 jjijjlsV i_ijiJL3 .(2>J3J - (OJ-Aj^i SJl^LSJ L«jj (JSo 
protective I4I (_^l>ll ialj.:>iJI SJjJju f_yJt, SJl^I ma Lxisj^ SjIi^I SIjJLj (j^iaJj 
<4^jl£[lll ijUJjjcllI CjljLliVI jLb (_yiLj-aj |_5 JJI jji (j7^l>II f '_>^' belt 
aIj^jv <1j (Jj j" I ii_i J^ ct-*^^ (J^ " " .'JJ ' ^"' ^ ^ J CjMjJlJ(IlIIj Cj I J J i ii"i 1 1 (JjiJJtjjj 
3j^ .^'4>^ lS'-^' tiiJa-jJI /j_oLjjjJ <iai»^l Slj^l (jjj-aJJ (_j-0Je-J ijj>-l j3'j 
lj\JU Vj JJlJlIJ >t3 ■ .I'^ll t_JJI jl L4JIJ SljJjl La! . I jui J< J . :^ A . 3j>Li-3J 
Jojj-tlj Ll*:>tj (jjs- 1 II M (j■^->• ji i LAjj J JlAJlLcuj (j■^->• ^jj?t^ i]^^Oi i I '-^^ I^tJ^ 
lI^LS ■ ^ «LjJL4_^v i~, I iMJJ -J~^^ lS'J '-**^ - *^-*i>-?^J 4_LSI:a_La ^_^_A «U_l«-o 

3 J <i 1 r 3j^_liJ (j-* Jl ^"1 Wl vij j^L«JI jLLs"^! I jui (_y3 .oljjji (_yJI J I ^~"iVI 
(j I I'll ' jLilLcl I J Lojuij j_>-^*-i (_p^LsV (jl (JL2j LdJJd n_^jj>-i (_jJI Sj-Lia 

i(_,_«_L«JI Jal Ml i II I JjJl:>iJ j^\ LLu^jj ^ U ^ I j jsJjJI (_y3 i-jjjS^I 4»jjU 
3|j_L1| 4_4iLa i4_li.»-^UI «_a i»Lj (_3-^'_J^ )«-l<4JJ V (_^l 3jj IA',11 sLSj j • ■■■-'_' 
. I 3 "'J ' ^J (^ JJI (_y3l>II aIj^Ij l^jlr J^wP CT-^' 3-iii^l 
LiiajT tijJtjJI /y_oLJjj (_gjIljEJ i(_^l^l aIj.j>JIj iLAju^I SljjJI (2>^ M .>."aj 
p I ii>Jj 3 j-^ j'l I Ji^lj^l (j-<-«J iheuristic (_i_<iu£LII (_,lr jLcl 1 na sLs-j^ (_,lr 
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(jiJjLj i^JJI Art of Discovery ■ ^.':.<tl ^ d\ ^ ,„| LiJ^ LJuiSLII ^^l^. JlcLuII 
JL^Ltuj itilxjJe-JI ^^l^uj_aJ Aijul p^ I ^"11 ^j^ ^^^LutJ^l «L>.^1 :^ il mi «L>.^_aj 

3.j>-jj_LaJ,l <ijLc.j_Li5jJi,lj I L^-L»- (_5-«-j-y (.j^' iij^iSLiiuil jjjl>o (_,lr »l oUII 

La Jl>- (_jJI (_ji53l£V ^JLjJ L^J • • • 5 JLalLtJil jJjJaJlj 5jaL«JI Jl^ljillj iJl*ja_ii! 

(_, J 1 I rill -i^jll Lx^j5 ijJLufc i^SJ :(_yjL5CjVI -ts-jll S-jJLlSJ 3-<^l3 JJJl^ fj^ 

^ •^ J * ' -^ Ji 'Ijolf y Cju^Jij i_ij_<jjj (JJJ (J^jajj i(_^l^l aIj.j>JI (JSLiIjJ (_^I 
IjUk j_yi^ ^ilLa (jijjl^V t_!j.xiajj . 4j (Jj.«jiil cfltje-LlI /t^Ujj )«_o ^ .>.al " ^ ji 

ijjjijj 'Lj;;^^ 3^Lji /cJLjlII (jl cjjISLjj (__)l3_p^l cij.j~>- i4_ujISLjjJI L2j_^_i3lLl1,Li 
3_LlL»jiII iJLj • ^ .'^.'^H I jjl I II I /|-«-j .1 LixJl^ L^jf ^jjl^V ^^J^ iCjLoIjjJI jj^ 

<i_i_4_Lc JljIo <JliLj^_ku lIiIjuj I - . U . ^ I ii±uJl:>JI joijiJI (j in i nG (J;vlj_o (_y^ 
«_o [_3 I ii" V vlJU^Jaj (j-« uiljjj/j Jljlj (j-« J-J^l^' ^i>^J ^iJrP^' ^Jj ' 
L^^j_a 4_LJjlSjjJI LSj^_i3LLiil LlulS ^ • "■-" jjiiluj .i±jjJi:>JI jaUl /t^ljj 
sLxJjiJI Jtjfu^ (_yjLajVI 4j>-jJi,l iijs>-jji SjLjjljj .(2)JJJ-1 ^i>J^ O'-^ '-i:''^?:?! 
.aj-ilxla (ji (_5-«-J-y La (_yJI /o-AJuio^ (_, jl I nil <l>.jJklj usjjCtjeJ (jl (_5-«-J-y La (_yjl 
aIj.j>JI (—o-lSLIjj (JJljiIIj Lo-i-L-i . ^ .l.^tl SljJI (_yijJ liJIij Ijui Ji-lal (jr^J 
' '' ''' -' '-* J"*^ LloJISj (J-laJJ T^-^"-^ cflt-ie-LlI /t^Ujjj . 4_i (Jj j" i nj jl (_^ljJI 
J ■^ ' "jj i5JljJl>- CjI^jJj (j^ _ (_^l^l 4^lj.jv j_y^ ^^JS>■^U jl _ <4_i^ (Jjjlju (_p 
i I Juk (j^ (_, oUII cilij^JI jj_oUj_i (_fl£ lil . Lal_^ Jjul (_JjJ»-i (_pLitA T'J^ ll>^ 
d-olj-^v LJJjij I 1 j " Lfcj-ujLflj (2>^ j'^?-*:? Cj-'^' S jLiiiJI jjfcl^IaJI liojjtA -^'jj 

tfjjjilj i°"i-»- jll /txujj {lij3 (_gl iL^I J djJj-iiJI SljjJI j-JJ-«3 (_5-Ii 4:>-L>JI jj-JJ 

c-l U~, ,.l cUSLIj CjlijJLJoJI LdJj Jojja^ (_y3 I Mi't i(_yAjL2j js>~\ (_yJI J I ^".".Vlj 

«U^ I ^ .':.< tl ^_^^ JlC:1 iiiU (_yjUEjVI -la-jlla iSJJj^ 4JI0I (_yJI i^I^aJ (j^ 

. S!al Mill J .>-ljl^ll liJJj t_il fui iiV L^jia TcHiij 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

3 ■-' • " I "■> J-SLs .3_loLlLo 3^".\I ^^ 3ijjLA jji iJ^p. (2>« ajLu SjLcV (jiijjl^V 

.(_,l->-l jJI (oiaJI 7^ til 3j".\t ^^ ^Lb SjLcl SJjJxJ -(jijjl^V J^Jj l-<i^ _ jaJjii! 

^J\ i 5_i.c. j-iiajJ, I 3_L<ii«JI S^jjiil jjs-lI 3^Ljj^ ^ ^-^ »" jjl JjL>ij 3 j<iU!l 

ja_L«_L! (_yLi.ljJI tcjjLlII «Lb SjLcI 7-jJII •^^•^"""J i>JJJL>- (_y3 ilj^JiJ IjLLI 
.jsLLai- 'bi-jjj (oltll 7"jJ-o J-^^ ^tLJ't!-'-* ila^Lai. ^^^ i Lu^La£. 4jLb 5jLc2 

aJ_21!I 3_u>L2j<J 3jiii_i'tjJl .-»IAI_..^tl ^j] i^oJjJI S^LJ^ (_y^ iXhf^' ^j'^' 

(_gjJI J J 1^ i 1 1 4-jj oil jjLso ijttLiJI TtJjLi (_j^ '-^^^^'^^ ?-"'j^ I j^.^j I ^ i^UII 
.AJujui uljjvl DiLSlLilj LitJ-i^ i—o^jlu (jP-!! AiJL>Jllj Djiielu 
Inductivism ^ ".Ij :;" ...VI t_^jijj,l |_^f 4jjIj.21<jVI S^JJJI _VjI _ liJLuk 
tixj-a- . ^ _^ ^ U ' 1 1 cLj_«_il3^ I J 3 "aj U", 1 1 cLuJ^jaHJI 4jl^ CL/s^ (_gjjiaJj (_g JJI 

Conventionalism -ji _, ^\t U ,^VI 1 , i»j_a _ LlJLj _ iIJLLaj 3 j^Jj :;",,.. I 

jLljlxj (j-^-L^v^LLa-i-aVI ^J-I L-*-^ 1 j ' " Jajjijl (_^jj>-l Sj^Jiu L^ijtA (J^*^ 
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3_i^L>. 3 J it! I.I iri^'t l^JI VI i4^Lc 3 ■-" ^ ' joiaJI 3 li i nl'^j (_yjii«JI jj^ii'ill 

«Lt>.5Uaj^VI djjijjJll {<iSIl:>o id-uljal (j^ i±jjJL>JI (Jul Ujjiil L^Sj .(_jJL<t>- 
(__)ii3^ jl J _■ ^" " L^l J sLuJ^jjtlll jijL^^I Lai I «LlI Lx^ J cLLflLilo j_u1jla (_yJI 
4I3I I iljll jLlJL^ (j-Ujl jVI i«Jj -' j ■-'" ' [jjt (j-OJ .^>_uL«Jil LdJUj Lljj (_yJ=l4lo J I jii 
lillj JSLI.(_yJUj>Jlj(_yilaJll -.jhjlUU (jyJj'AJl .CuLjjJiiJI ijyiZL^laXl ^ 
'" J "^""^ ?'i>'-* 7" .' ' ^„' I— 2jjj/ -' j* " jsiaJI TtJjLj (ji (_5JI (jijJiSV ijlj-ol i-j-A jj 
(jLs iQ^j^jjJI (Jj-ujJISIlII jojkj itiJoJI (Jj^jill Jj^ Lai .glial 1 njll jLl«-o 
3 .' JJ ' ^ " J '^-^tLH?^' (JjjJJU>JI 7t_jjLj j_A (<s_L«JJ ^ iV ^»tl j_yl>.l jJI tcjjQJI 
1 3 .'.''^"'^ lSj-^^ 5_iSljjLoljjdl uljUajtill (<uiVlj iljjljio (^jise^ c-cluTiSJJ 
Jji:5cJ (<U TcJI ...(_y^jj(Ji,l ,_fjI:>J,l (_y3 jj-C-IJ i>»-i 0"J'-*->- J>4^J iLtJ jinl j 
_ 4_j_«JL«JI JllLa-l'al /y_alj_l Lijv^jJijILLa (_gl _ «Ll ,_>^L>JI «LjjiJLA (_pjjl£V 

(JJlII 3_b5l3 3 iii"'^Ll1,1 (jk: jiS'Jj oUol jjfcj ij-p-Vlj j-jIjJI oUo>U >liUjj 

isLLajGHjlj 3jJJjijGjl (JSLiui,! iJlllj-LtlLoJ CjljCjal 5J_oljJ (J^J LuJ^^JSOJ Lj>iil-1 

. i_^jjjfcj3 j^i- 1 (_3^ (_yA J-Sj ti*:5tj /t^ujjJ '"'iJJ ''^JJ FJ-ii lS'-*^' J ' ^ ' 1 1 (<u 

I '--' T I ' ^ 1-^ * "' — LaIj-i-uJ _ )«_Jj3l oLj^^JJIjiuJ,! Ojijfc (j-O 5Jl>-Ij (JS 

(_yj>-^jo" I iiiVI (_,1->.Ijl1I TcjjLlII 4JI .3_uiLl!I 3^j < o 1 1 ^ "iM ^ « 1 1 jjiiL! LjLiaji 
jiisi LajIj (ttitil (_yLiiill tcjjLlII i^LoLJii ^Lols (jjSj (jI Jj-»-"i i hjij i(__)^L>JI 

(J^l^^ (4^£.jLuJ (Jj -^ .^tl-^ cLu^La^ iJliLcjlS Ij i imI j mijII (jV i3jja;vj *l^ 
<ijj|j^l (Jj-La 3jjJiu (_y3 lililjtj 21 (J-«^><-i 1 ^-ij^-^j <i"i I II tl 2 i«Lu^Lfl^ V (_^jj>-l 
^^ * * jl tijlll J i J I II '^Jl (_^ 4- u -L-La ^ lul l Lu_ujj jj_* l-ai-4-1 ^^ A""»." _ ^ill_a _ 

,j_o iX>^^ (j-^L^^ (j5-^ >^A>-* 3_j^>_»-aJj<JI 3jSjjlII (_^Ij.£VI uijli vliUtjVI 
.(^^) ^_^W.^| j^i^tJI jjN ^a*J| 4^j^ ,.La..L.C3 (> 3^j3KJI 

j<s_L«JI 7=-JjLj (O-uji^ (_j.3 «Lu5t-S^^t-II 'Ll».jL>JI (J^l^jiJI jjj (jl jt^ljJIj 
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4 I ri J I ri--»JI (JJulXI (Jjj:>o il/^^Lx-a jl »ljoj I rill (j^ » Ll*^-!^ 1 Cj LiIuJ 1 li a 
dJLLi SjLc:V l-L^jJjJi^iLLO |_5l |_^t i/oJjiil 3.iuiia |_gl (jLs liiljj .t_ufcj (_yJI 
(_yjj^j5clill TcJjLill jjk (^ JJI (nUll (_yjvjL>JI tcjjLULi LiJiJj_^ (j-* JaV (_jj^iitJI 
(jijjlSV "Jjo I iij La jl ijoiaJI ajjiUiJ d_ujiiiillj d_j^L<iIl>-VI i_jl^j>Ju (_yJJiil 

3Jj_Lo (_5-3j (_gj_lLj (_j^jL>JI TtJjLlIlj I 1 <1 M|->. jio^lj (_yjjLJklj (_yjj'il I jjfc 

j_iaj(Ilj 'OLajl /t^ljjJ ji I (<sl«JI (_jJI SjJaJjl (J^lSIu (_jSj i^j^juus 4_1SJ i(_yJjI 

Aji^IlJI CjI Jl>-I (Jjljj i^j[jJlX\ (j^^Iji" ' 'l.t*^! ^ i\t ^.11 j^^ii.1 jJI ^CJjLlII (jl 
l^^_U_ui3J ^_y:>>^jSj ( n^J ( n^ t nil ^_^_JJjJ?eI1j1 ^jJ>-jL>ij1 TtJjLLll ^_^_LiJLJ /CJ t^ Wtl 

L^jJl>- ji (j-<-«-a (jlSLo (_y3 L^^i>- ji I j'^UI ," y\ L^jl I iTil _ Lu^Lfl^ o-^ - 

/c-LjlLJ ^^ UAil ^jjQJl ( ul^jv ^^* * L_(iLL?tj (j■^->• ■ '^ **j *?^i • • * LaI^j-u ^jjJ 

_ 7"jJ-I.I (jl^ iij .tcJjQII (_y3 Jj-r'ii ria (jiLlil jLpJI ii—Sj^^jla jji Loj 

(jl£ isLcjj^j^ ^Lb SjLcl (_jJI . . . cj I Jl>- 'ii I i_xjj^ SjLcl (_jJI pj-y - t'jJ-* l5' 

(jjj (j-o .. .AsLiil ^.ituia (jjj (j-* ^aLiil TcJjLlII (_y3 Jl».| 9-j-ujJ Qi JJ ' 'ull (2h« 
. V aI I Jl^j (.3-^J (jr^ rj}^^ O^' *lj-<-u i(_yJ^Ll«JI 4jLu SjLcI (_y3 4j^JiJ 
iSjjLa^ SjLcitA iJjjJl>- jtjl^jS (<»LlII Tcjju (jlS Lajj njLcis^ (_gjV7iLxi3jl LaSj 
3 _; ■-'••■ I "a i-Sl JUii jlj.^>- Vj .^ A . .. la (JjjLj/I ^\r I (jl-a- I rij 7-JjJ.I (j^ 
(_j_«^ljJI tc-JjLlII (j\j 3JjL2Jil jjl£Lal (_j;o^pjij (^^jjISV jji jjLxIo^ ■ U-^\ljj 
Tcjju (jjiil't (jil (_gjj^>jiaJI (j-« (_)-* •■ijtl I irij*^ I Lu^LSc "AjLLi ajLclj ^l*'-'ll 
x_a jjL>oj (J_ol_«j f_y-it (Jj I -^ J'^l" 5Jl I riU i"i I iijl (3^J iSd 1 J'^' (_7^ {oJjlII 
I j !--> _; 1 ' "' ^J->■\ (j-o iaL>- SjLo x_o i4 j I II '»JI aa_iLS CjLSjJla^ ij-a^ ^-^'^J 

(jijjlsV jjUcI (_yj^ iaJl2IIII 3JVj (_yo^La-"ii iilj I-4I0 A \l ^" , ,,Vlj I Aj^ , ,.^"j 
Lbtibji Lft^ L4JI luMeta- historical tcjjLiII sIjj Lij^ 4j^iiaj» LL».jJjjijiLLl,l 

: (^j.j>JI (_pjjl£V -> I U . ^ ^ I itl oji 11^^ jUalj («JL»JI TiJju (_y3 '-^^^^'s-J ??-*H>:' 

, Ij'.M ^^ 4jLb SjLcV SJjUtA 
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(iUaJI ^jto i^jJIj (olaJI ^n^^ll^ 



(_gjj.:>J,l jjjJI IJl^ . I U , >. " ((l_Ljv^jJjiLJi,l)) joJjiJI «Lit 



Jjl jGil 3j>JL^ (J-taJ (_^ 5Jl>.Ij 31aj(J (jL^j I 1 j "'I i^Lx^ jl ^ ■t' J g|"ii I ril"'^ 
A:La.uA^ ^ ^oJjlII j^tj jjj i^^l i^LiJiil jji.^1 -la-^II ^\ \'i\?'\\ I jlj 

jaJjJI 7c_jjLj (^Jj-la (j-C (lj5^ I 1 j 'j ' (Jj-ajillj (J-i'imi^iLliXI (j^ja^^jJijILiil 
1 <iKj (_yJ^LSj<JI L^JjjLl! cUj^aJtJ tjl 4jJj(II Lp-^jjijiull .-.^IU~. ...I |_^ jJI 

(_gl I j'lNl ni^ ^^JjLj (.yi*^! (oLlII TiJjLj (j-« J-^i pUa^ iJdLJ^ Ct^ Ctsej>Ji 

6 Aj. ,:^tt Ll>.^jJj!uJi,I J .>»al CxjlS _ l-La-^j <i~i i nil LlL>-Ij Liejju <^ riii->^ 

^^.jjLLJl (j■^— 1 (j_i-oL^l ' u -^ 1 1 ^1 j^^lS^i iSj-^ djjjj . ^_yjv^jj\j ( ii^j ( 1}^ I nil 

Ll>-^^ J^^ILu, I .^jJ>-2 LL>-^jJi^ILj_a ^j-* L-dlLje-J ^_^.>-jL>J1 TtJjLLllj ^_^JL>.1jJ1 

(jjjLjjii ^ I '- Lajl^j (j-SLxj (j^ iSjLc i—iLjji'ii Lajl^j ' • * ' ^j L^I J Jl>- f^^ 
J— S_i (_,— 2 (_j.jje_jjLlLll L*JL>J,I |J_j_jJaj (_5-Lc (jijjLsV i_tS_il J « ^ tl ij 

4jjjJij q] (_jJI ^ — I -»_'J .joiaJI cLituia (ji\)i n_gj-iSJI ^j'^l •— '"rt^^jAj^^' 

.^>L^1 ^IjJI jjjlUI jLUI ^ olo^'^lj j^la^JI ^ ^J^^\ ^Lkill 
_ (_fjj Sj^^oJI (_gl Sj.ji-'iil ojLA (j3 i4j^^jJI 33-^ 'J joUII cjLajal /t^ljj 

(j-SLxj IjLjfc (2>^J .pull (^yj»-jL>JI tijjLlII f_^ <ij ^ ^l"j I l-La-^jo'iin lal (J.C 
j_<fc (_, I -^l^ 7t_jjLj (_jJI <i_LxIj<JI Cjijej^l r^xljJ Lt>-^jJjILLa f_^ jjjjalb (ji 

I '' j ■ ' ' ^ -^ _' (_)iijjl^V JjiJj . IjlcIj Jljj"^ '■^^^^ ??-*'A>:' il>^ ^ "'N '''' pLaj 

^ ^ -> -1""' (_ylll (_yJk (JjiiS'^/l Sj^Jiillj i/oJjiJI rjj-a -sLJojl (_,lr L^jji^ (_y3 jjk 
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.(_yii-ljJI ^LJtJjLl! |_^l ijsJjlII 4jJ^Ll«J Jo Ml! sLb SjLcl (j^ 
^ "J "1 ^*^ J J ' ^ <:LoL«JI Sjjj-iiJI T-Lciajl (_y3 JlJ-^ ^J"-^! J'-'^^?^ ''j'^J 

t-LjfcJLlI lj_Li-lj Ljtjijj .4j^^I 4^j£!ill lilliij lijjb'i/lj 5_,^\tu,^Vi 

3_3jji_I,l (jLiiuJ jJajil iIjL^^j lij^ij)) ^ 1 jl I J-i>^ Jj'^ "'^'j 'l-^'j-i (J-aL>o 
jtsiaJI 4j^Jaj Vjl (_yjk 'J^_JJ LifcJJL>- L*S lij^iill (_jJ|jJI jsjLjkj «d_uL<jijVI 

l^SSlivj sLui^l (JliLLiiiLap^(_^l Essentialism SjjjiUI i>\ <\iu] La ^jaj cU ^jcJj 

CjujL2^ I 13*; '"■„' J-J>JJ • ^^^N ^ '-^ »l <ijjl J^l Jji (_yjUjl l—iji jiilj . 4ajLlJI 
<i_Lj(_u3jJI (_gi -1 J . ^ -^ 1 1 ^ -1 '^ -^ Lai , I J_ujajj Ijiij Lcajjtxjj Cj^LlL>oj 

i"i I ri J I (j-SLI 3_Ljlj_2lL<j/l ^ j'a i(j-\jiL>oVI (^jJlj* tlrv ^jj-a (j4^ 5 ^ ^ U : 1 1 

sL^^jJ |__^j_«_j iIjl2jj I '^j"' 1 ' 4_L>-^iIaj^VI sLuIj^Ij "AjjIj-ilLijiVI > j r"il 

i4j.«l»JI (Jliljtjal /j_alj_i Lt>-^jJjILLa _ «Li 4_i-3L>JI (_yjfc _ "Ajulj 4jjJaj O^IIlII 

d-uJjiS^I I 3*^'-^" ' ""' (_7^l dj>-LtuJ,l Qji ;«-<-ujl i(ai«JI T'JjLi villi JL>-ij )«-jLSj (j-a 
(j^ LajLZJ (JlLa (_yl>- ijaLiil djLjAa 7=^><-!l i_i>-Li^ dJI JJ ' ^"'_' I JiS-4^ • 4jjjjjJI 

■J^J^ Jj^ "-^b 

l^jjtla /oJjii! (_7^j L>J I TcJjbJ I J (_j\~^ I jJ I 7=JJ Lll I (j-u Jj^ LAJ I JaiJ I j Lie I 
i«LjjLLt_a «LLaLi_Laj gLo>^j o"i t n H Ll>-^j^^ILlI,1 Q^Sj ^t ^J)jj>. 1 j_^)ii3jj . 1 JkS_A 
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CjLa^_S_a «Lj>Lj t-lJ^L^-l j^^^^lSil *_a 4_j1 LaLx-l ^_^-»2S_) [3^J * L ^ -lo jv /c^jI^ 
<"< t fij! ^_7^' i4_L>-jL>ijl 4-L>>^j> J ( irjj ( irj t fill «Li2jj_Lj_a'^l jJ_al^JtJl : uJuj 



^ I '- ^ " .^ . ..M "a J j<s_L«JI ^i.jj^j .pull (_y^jL>JI tcjjQIIj (_yl>-ljJI tcjjLlII 

(jiijjl^V j.^Jlj SjL^ill (_y3j ./aLii! (_yjvjL>JI TcjjLl!! J^l^^j (_,l-»-l jJI tcjjLi!! 

i^^yiejjbJI (_y^_jJI Jjl-^ 4>?-* 4JI I nil Jiju <J Js>- i^'(_yJI J 1 11-^ SjLcjJI aJJtj 
■U-ojlI (^^I-^jvj Ijtjj^i i_^^ ,d".A , ,.la »_a joiaJI TcJjU LdjLJuJj /j-iijj ^^Jt (Jj 
(_y^jJI Sjij j (_pjjLi'2 iLo-ujAs jl j"ir I (3^*^ .jjx^U I j ' " (_p (JJ^»J 5Jl>-Ij 

.pjjjl Srnril"'^ (_^ (_yitjjLlII 

(_gjJJjJI jLcuil l^ii^lj i,_pjjlSV ijlj-ol ^-fliiS (^ j-ll (.T^^ijLlI' (J^J"*^' c— 11 <j"linl 
Sjjj^eim ijoiaJI cLiLjiifl jj^ 4jJL1II <il».jji,l \j^i^aA _ ^^^juus^ JLiiaJI (_jjjSL!l _ 
JL>- (_jJI jGjJi ct-^' "-^'AJtI^^J L^LsjJajj sLiiiajJil 4_l«jI3jJI ' " ' ^ J J ' ^ " (j-« 
j—iillllj sLuJIj (—fljiiiSLII (j-LijJ, ij^jSjji^ i<i;iiejjlj^UI Ajjuus^l icjjj j-;JJ^ 

(_j.iG ji^j ^ -» '^11 (JiiLplj isjjiil j^j-^ jl--*'! (j.<jj/^^SLa V iSjjiUlj aJl2IIIIj 
5_LiejjLlII Relativism 5-jjl j , n '> II ,jj.^'i/Li jl i3_i_i.uilll *l^ j^j (_yJI I JL& 
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^y^s>J.\ V l<j~n,,iU! 4jioKlJI SjJaiJIj i4^i2laJil L^IUiila^ V i4j.<iLiJI ^^jjlaU 

JiUj i^JJI (1994 _ 1924) P.K. Feyerabend jJ_il j^ JjLi (_^LUI jjliJI 

i^j^ILb 21 Jl JL>- ^j_uJJ _ L^-tJ-J j3t!^3-^' * '* '^ * (Jj - L^^_l3 t '* '^ * jJ_u-iDLflJ jj-^ 

./nUll <ljjejju^ijl SjJiilll (__>Ii*-i (_y3 j-ji-^l ji I rill )«-i^J 

^^j^_pJI I Juij ijjji'jj'^?-'-*^ 'IjoUII 4^jj(Ji,l j^j->^ (JiaJxJ (JLLiiujVI L^li (_yji 
(_yjfcj iS-LxiaJI SjjJajJIj 4^Ljj^j5tlII '"■! tX^M II ij\j 4^^L«JI (_y3 ^Lual (j-<S^ 
i-LII jiJI jjj-aHJI pLJu (<u (j-oj ■(_, oUII ■^ j 'I I .~iljU-^ I 3 i*^*- ' tji (j^^-4-i 4^^Lc 

■7- 3 ' 1 1 iJLjfc (jl^j d'ljU^. . 3_ujiJi,l •»■ j'l I 4jjJiJ L^lj (_yjfc («i«JI djLcuia (jl 

J '^JJ I 3 1 Tjl 4_Ljj^jjtlII jtjL^^I ji '"'I I^^Nt 1 1 I IJljj (_gJLll f.\j^a~LLM2\ jJt 

.(_yxi«JI Q5JLHI (_yJI L4I0 

cj-^ Jj'^I jL«_cJi.l (_P-<ijJ JJ5J Jj^ "^ (j^ 5-4-i^' ^i>^ J>^ O^ f*^ 

j_j^>_ilJI (jJa_LO (j-* -f 3 ' ^ I ' iJ-5ILil tlr*^*- i4_iJEJju^UI 4j^j^jjJI SjJajJI i_y±xj 
4-ulj S'linVI SjJiitl ' _ '1^1 LiuSjjsJ^^^ jjjj (—fliS . aJl^HJIj i—fljiiiSjl j '-->'' " (_jJI 
lijujjjclll 5 tx ^ M 1 1 . ^ .nt * jull (jl (_,lr Jo^Qll (_y3 i_ajjj/lj ii—tS^ (_,lr L<j/lj 

(_^^^j_aJLj IJljJ (^^"-^^ LT^^ ' '"' ' "^' C>^.>"^"^ "^ 3 ' ' I J-A (_^_aJ^jj?EliJl "^ 3 ' ' I 7c_LX-iDtj 

u^Lfljl I jLjfc o^J 'uJL^tH^ ^j_iluj (jl (j w tl L<;S ti (jjj?tjJl (_3Jj_ia (j^ aj.jLl:!c-i ^ 

(_yIL!l ^ _; -^ 3 ' 1 1 iJllLiJI "s I'lVI (j_o J-J-i^ CjIjcjIs i(__)iaj.2jJI (_jJI (__>iaj.2jJI (j^ 
(j_a cLi-a-i-o-OJI Sj-a-SJI j-jj-fl 5JLa-"ii iil (_gi . ^ Ij ^".,.VI dK i"ia LfcJLcu^ 
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(_y^ M^ * '^ ' i(j-Lbl-2ILa (j-L3j^ I I rijt _ "^joUII 3jj U^tlj sLujjLaHJI «jlS^I _ 
. (j .1 "I'^l I a (jf\j j^Vl (_yJI iS-^3i '-^^'J ' I '^ (i 'J.' 4^^^-«JI (j^ i°".-a-j"t /<u jlj 
(jiiajj jl ijUaVI IjUfc (_>J-aJ Jt^ .(J^l£JLo jLlal (_^ ijj . >. «" ^ Jl^vIj JS I i ^ 'j 

(j-< j t fi^l c-31 f nnl JJkJ iL^txis^ 2i LLa Qj^jk (JaSJ^ » <j ' ^j^ , 1 JLA Jl£^ O^' 

(jLcjl «L4J (jljj .<ijijj<jiaJI 4jjijjJI i_fjill (_y^ ^jl Uj , ,.j Luij WjZ (j-UjjJI 
jJjLS L«jfc "iJj^l CjI oj im-*JI s;uj_i3 (_j^ (JA^1>-LJI (jjJ-A (j^SJ^ *^^j ij-" 

jjj^ jL^l (jr^ ^i-*^ iS.V. Der Meer jjua j^^ (jLa (Jjjijjj,j C. Rubbia Lujj 

^ J t"i" La pjj^" I ^ '^ -1 ^ ijr^^ Ct^^_5t^^3^' Cj^LlL^OJ i^_^Lt_tuVl lLs 1 t r i r U 
3_i_tj^.jaJLll SjLII jI 3 J iri'tJI 5t;^^M II .-iLU.^ L^jj . %,':.lj<tl ^jui cull 
I JjLlJe-a *(_yji (_jlr JjJ Vj 4lJI Llui (_yJ-«3 V L^lj Jl». (_yi L^i JioJ iaL>JI 
(Jj^Ja (j^ "^! Z /nj I ri-»JI (JJlL&j W /«ij I ri-»JI LLA (jLi (j^Lc"^l (jSL<u (jl£ Loj 
i<iJLijLa <ijju_^_i3 Ijl£l3l aJlJ-" I rij ^ijjG id-uJ^jaHJI ^ U^\t 1 1 i-<l jU.l (JjjG 

aLlJI (jlj^jji,! (jUkLtJI 4j aJi2j l_g jJI (j^ OJ I r|-»Jl (jjJLjk -!l>>-J (_>^J-^ CJ-* 

o^ ^ --'I'^^N' (j-ii-o V 4JI jLso iJSLk Z'*'*^ Jj^ Sj^k- 'L^ '^IJJ 1984 

. Jbs-lj (jL^ jl J^lS^Ha (J^ I 1 j "'I i<ij| j Jl>. (_y3 (_)l3jiill (_yl«-a V Liiajij L^li 

.(__)i>j^u IJ-jJ i^JJI (__>iaJ.SjJI (_yJI '"• jl^'l joJ . ^ U^M til IjUj (_gjjl »ljS"i iiVI 
3jjj^ (_, <iUtl /J-4JJil 3j^-laJ Llijiiejl (jj^ I'lullj (_gjL>JI (JJ-2JI i—ajLioA Lt^J 

. >Lal£[l/!i ^ at; — .M tij j_^j^| (jjj Sjiaj (_yJI J'^'a*^! 

(JL2IL1VI 4_uijSj !(_, oUII -f j'l I (j^ (_gjLii21II «Lijjjjtl!l (Jljj-o (jLa I Jl^j 

C^Tj i-IIjLvI JL^j «LJLSj IJlJ JL3 i(j,i< ill jt Sj^iaJjl (_yJI 3t;N^M tl ^ 
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^_^uiaJI OJ^' l3^ (alaJI ^n^^ll^ 

. Lvj^jJa^ Jl»j /<sJj «Glii JiiTii irLa iL^KI 

, Aj J ^ U 1 1 J jjl r'!^l (_y^ 3_LoLSL!l iIjl^ 4.1l<j-«JI SJVjJI ^Jt ajjt Jjl! 
iSajjui) 3ijli iijjL:ajJI975 aLlII (_yJj'^l iCLtaJa cjjA^^ kcS^jjlI,! ^^^ 4j_5ji3^ 

aj-ftxj LlLuso (_ylll SJVjJI (_5-<kJ .SJlC CjULI (_jJI "ijLx^^j 4j1< jU (_yjljluj 

.(_gj^jJi,l L^IJjjij 4j.«i«JI 

(_JJ I JJLa-o Jl>-Ij 7!l^-lo j-j-<-uI ' J-jI ij^ («J fcijiJl (jlj ii— i-ilj (JIJj-u 7t (j i 1, 1 (j-C 

J£j -5 U I ... |_^Li (_2jJUj V i_gl lAnarchic Enterprise i_gj r>>j-a g-jj I'll a jjk 
J i.ili.rt (__).iajt3 f_^ 3jMiL-u'^l JlJuT jja£ JloJLjI LlxJl£j . Anything goes Jj j S a 

l_JJJ_L3 (j-C CjLj joJ L^I 7c_ll3^jJ joijlJI TlJjLj I" As ("l (_jjJI (_£_>-J^I <J1jIJl>-'2| 

3-JjjLjlIiJI JLpG (.3-^ '^l ^Hi^ 't'^'j iSJlC /j-ALLa (Jj i^J.x-a Jl>-Ij /Ji^-i-a 
3 K niW SjLjLila (OJ^lj i^l^La 3< I rillj i_t».jj| f_j\r J J J ii a -^ j '. " J^ ^^T3 '^^ 
J_j_t£j Lai .(slaJI Jljj-3j (_yJI iflLbVlj l^jl-K (_yJI i^jj^ ulcjaLoi! 3jvj^>JaII 
SjjjjjiaJI "=!->• jlj ij-'^^ pi Jj"^l Ji^ I J-4^ I JJl:*^ Jl>-Ij -^ j ' .1 _' ^j oUII i°".-»- jll 
(jia^Lb _ J.».lj J-4ia (JLJuJ _ Jl».Ij (_glj (_yl^ pLiJv^lj ./<si«JI (_y^ jLsoiU 
.(_yjj;.jsaJI ^.JjlII^ SJL^VI (_yk: (_yJ>lij«JI JoLiilJI Sji^iJa 
«<i_ijc_^_m ^jJJljuJI)) (_yjk 4x>-jJjJjiLLl,l JLbl j_u^ 4j_>Jisj iJulS LLA (j^ 
«GjLjiiiI Uljj^ 1 n Ml (jLa ,3_j^jjm 4j^IaLji^L!l jl ^Jjjiajjill L^l J (_yji (_^l 
«Li^jjiil sUaijjJI ' .j'-^'"' SjuSiJ (__>iia^ ct-'J' ((Sjjj^j^I ^jiM^.tKijja pUU 
(_, I r IcjI jJLi j<s_L«_L! 3_j£jj(J,l SJaLoJI . ._. . ^ " Liajl ^^"aj"j i J Jl:^^ ^ j "1 
(J_L>Jlj pljLj"^l CjL^Lia jJ^LJal (3i>^ (1>^ Ct^'^ Ct^J^' aJLSjJI (jl (JjjLjiI 
^ 1^ -^ ;- 1 .A " a I jl i(j-\_»_a 5j_^_La f-Ljjl (_7i^ JjJiJujJLi «CUJI (j-ujJj ijlS^VIj 

.oljjj, (jjj JJLa^ (_y^jjLA AUij 
l_L^j_iLX LaUfsj /qLlII (J-ujJ - I Jj^** Jlx^i:xj 3|jj%^ _ JlJLiI j-j-j-^ ^J:^ LaSj 

(jl i-j-'-^j (_^^L2.c ALiij 4JI .4AIL>- jl oIjlc La (jSLi j.^SL!l aj 1" . nj Lj<Jl2^ 

j<s_L«JI (jl (j_a j<s_c.jJI (_j_Lcj .(_fjj>-'i(l 4_j£jjiJll 'Lxiiu'^l Jajjij jjiji_^jij 3.4-ij 
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«LujijJl2j SjJij (j-« '(.y-y^^' iJ^T^^' (JiLala (j-o <iLoLtJ LiJLa i Lbj <ili!l (j-ujJ 

_ Liajl (Jj n3lUl,l ^hP^'i ijlUU (3j>JI VI AoJIJlJ V (jL^ 4Jt^j «lJI jiaJj 

(_f^j jIt-tU (Jl <iT-l1 /aLiJI Jjiui^ IjjIt^U JLxjsJI _ (jiukjiJlJ (jl (_7ij-y Vj 

-iSjjGj V |_5 jJI JUjsJI 4X1 liJUjJI ijtlJal^Vl jjjL«ILi ^j-JjlII SjjJiiJI 

.^jjKJl^j ijljjji j-iojLLi (_y^ii«JI *KjJI VI 

'"'I ■^ • "I" Jj (_5i^ ljJ5t:>OJ Ijj.*^ lljjijiji pull 4 J I rijjL^lUI 3jJ U:ll ojui 
J-J^ (j^j\ (<U .TCJjLlIl 3>^ (oJjlJl ^j^ Ct^' ''^!^^D^ JixilJI sUjLiis^l joJjlJl 

niiJjjjJI aLlII «Li Tciiijl ULL> |_5JJ1 (j^Jiil,! ^-jLaLr^JI dJUA (_yi^ Slj^l JLbl 
(oJj .5j-C 3_jjLjia.3. CjIjLjsoI (j^ IJl:>.Ij jjjljJj LuLcujI UoLiiiJ (jjijJ dJLSj 
«Lj_«_Lc JLUaJI '"'I ^ . .. I ^ tl J « A" LxS ijoiaJI (_yAj i_>>-i (j-o l*11^I Ijui (jSLj 
d-fljUajj p 1 <ll (j-^^Luii j I'' i jl '^ w . ..I (J^l (j-a (Jj i^lila tUSLujLojjJlS 

V (_y:Lll aL^I Jlj* jJ>~] ijJl . . . 4_L^ 3_j_oJl^I cjlaLLJI 3^^b "Ai'^^^J 

.jojiljjj) (j-* wH^' "^ tj J ' ^ I ■•- 1 1 nj^^pj>j,l j<sJj(Jl 4jLji^L3 VI L^ » I U . '^ji 
tp 1 < II (_y^ 5-Jijl J I nil 1 (j-u-ftjaHjl JjJlJo JLbl jja£ (jl^ ijLlaVI IJLA (_y3j 
JL>.I^I ^ oUII '*■ ^ ' 1 1 JJ ' ^" O'^J '^^ " "^ j ' ' ' JoId )) jj LJ I JLul ^?-;iJ^ (J-*i^ tJ^J 

^*J. '^^ "^.1 ' "'lu l£i - ^Jljl J I ri t ji An I rr I L^l j /TLJ^LLLI iJlulS liilj t Lul^ lIxjLlII 

(_y^ *(_yji' ij^ o' ct^ '^I JtM^ -^.W 0' J>^ "^ - <^' ^ ^- ^ 3.».jjJaJ,l 3K i°:iU 

i4jjl I Mil 4j<iU1l ialSL>-VI (jl (_^i^ CJjS (jjiLajj JiSi I I r a i (_gjl j 1 n t joiaJI 

5.j>.lj_i^ jjj JLuI j_y^j usjlial (_y3 JjjiJ(J,l (_gjLJujVI r-!3j<i ill 3 J III fllj i_^I 
(JjLuJ (jl _ (jjjj-l (j-aj _ QjS (JjjLojj (j^ AsJLtJ (J-L3. 4jj1 J mill J> J^ jii- 1 'iJI 
JlIjI j_u^ '^^J ' '■^'^N ' IjlSjk . LLiLilo VjLjj (jjijjj LlJcjjU VjUj pJJ^jJkl 
(J_»^jJL!I (JjLaj ijJI jj \jJt (_y3 J-*J 'LT^^iJ^' Lt^-J^' O^J 3jji j i nill (j^j 

.3jjLijVI (jj^ 2;JUli Lij^jj ^1 '■''^■' SljliJI cuLlJI (_>iaAj ^1 
iUncommensurability 3 i njlS^^I ^jJI ^ ■ ^ .^ j 3jjLJijjVI r- JL«-itl j-jLlJ (jl^j 
j_ljL«J,1_i L^ji^ /oSLai! (^Klll (j^ljSlI 3j.Jl«JI cjbjJaJJI AAi\l aj^ i^gl 

LkUjjU^I Ji^j i(_yieJjLLll (_y^jJu (_fjj>-VI (_yji aa_Ljj3 sLcujLS^^iJIj . I j • "■^' 
L^J i_.i^vj_j ^j l_ol_4J J-J5J Jj^ I (j '^""^j ij^ Ur^3 i43l Jj I ii-»o i5j^l (j-o 
(j^j 3Sj"iMiU 3^jjiJ,l 'Lj^jjIojJk 3jj_ijjJI SjJijJu I JL>-I Jiia i(_jijjlSV i^j-al 
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(J^I dJi i-iJjj'^ i3^-^' (.3-*^ CjIjj (_gl (_yi^ ^lUj (ji J i^r (_gl ^ (oJLc (_g'i/ 
/<sj:.jj| I JLA (jjjLjii f_j\cj • LoJl^j ^^'\ «lJi i-djj'^ t^^*^ j-i-a^ (_y3 3I_. .^^tl 

uLjjvlj n_jjj».| x-iialj^ (_y^ j_ulij jjlS (jlj i4j(jl3j (j-* '-^'-:' t>*"J-* 'IjLiLlo (_y3 
fj!s djSLlj , lj.JJ^ I j-ii Jjtiij J j'a '^ • "■-'"' (__)ia^L(J jl >lSI^I JLbl j_iji ^ ^ al ^j 
i«L>.L>tJ Cxjib La 1^^-ub jl t ri" 1^1 ^*-J-uiJ ^ olr *l^jj>.^ j_^)-ia_peJj ^_^_A jjj fiLuLt-uis 
^^jtl I 5^1 , ,.",1 1 -.I. II ^tl Aj t;^•,tl ^..1 . ..\ ^\r- I "i ^ ji -> ,'^\j cGlijsiaJI 

. IjLA I ijj (1>^ "'-':'' J-i;!^ pLaj "'^^-y f*^ (j-*J 
j^ , ,,^"11 »jLi jjj-aj (_y3 LLaiJI (jLuJj JLfljJ LjiLjiI (_yjfc (Jj I LuLjcjI LoL^jjiI 

JjJI (_^ SjJaJjl liJJj (JJ>13 (>c: L^j iLLs-VI (j^lxJ V aJLSIIIj (_;r^i«JI j.J-«^l 
V 4 ifijLS^^LlI (jl JlJuI j_u^ '"JtJJ .d-LiLajJll tLxxjus^l SjJaj JLcajj J-Aj _ 

3 J in 'ilL Ja_2^ 2 K I'll a L^l I L&lj^ Vj S-alliJ,! (»>L«1I SiSLi^ i^gl JiU] 

d ,^ II .^11 d ji\l ^.11 1 , ^ ^j J-'^J - <=!->■ Ia^-uJ I <U2j^l ^oLlII i~»I a . ..la ^ ^ « J I 
j_ujil (JljLo tilujLjsJIj _ «LtujL2ja^UI (jl j<u *JJJJ sLfljjiLaS 4jJL5jJI <ijj^L2jLllj 
j^Ls (_p 7c_«^L« (j_a ^Lj_coi La- ol a t " . "^ i ( ^ i J cLi_lAj ^j j ' ^ * dl^ t""! < til _ JlJjI 
'I ^"al (JjIjiII i>jj-" I n" Ct--^Li-a I La njLcj.jj/ (_Jjj>-i «Ll>-LJ (j-oj • 3^^^ P'^^ 
(__>Aja_o I Jlj* (jl Liiajl JlJLiI j_y£ jttil^JJ .(ol«Jlj 3^L«JI 3^L2i!l ij\j /<uiLil!l 
L»-L».-v L<fcJL>-l (_, < J M Vj I L^ Jl>- V 5jj>-Lm JlJoI ^^jj^ ja^lj^ (jl Jljj . «lj-<k 
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4jJji»j3^Ulj ti^jjiJI Ja^Lai- (j-a JJ' "J! J-i^ J^^^ JaJoi-l (_gjjl « 1992 _ 3^jj(Ji,l 

.a Mr itj^ jL^5 ^-"J JjW 1^1 iiiJl» ••'d Jl^j .1972 j^LlII Jiia. (j^ LuLa. 

(_aiilli.l 1974 aL«JI L^ SJjJls. a^Ljj^ ,j-a 4jL^lJl j^^J J-bl j_y^ I ^ < -v 1 j j 

' " 'J ' ' ^ ** (49) ' 1 i '^.' ^'-^j-^' ijJjLiujJI ^ ^ j -^ i J (_jijjls 2 (jj-ol SjLujJI JiijLv 

(j;j-al -^ri^jJI IJLA Lblj JlSj • 'Lliaj iJ^JJ Jjjij>JI *LuJ1 iTjLjI j^^ Lub 

=x] f ^ , ,\\\ ^ 1^ ' rt u «Qj_uljJ tji-^ 03^ ^jjjLajj Lai , "^ . ..^ t J. 'J.* (j-* *^^i>^_5^ 

1 o^nl *J J *J * D^J *LLu ^_^^^j_^l ^j_x-id1j) ^LuHJ «Lj_u^p«_a ((Scit j tt- J l «Ll>-^^S_u_u 

(J J r<^Lii3 (_y^ 4_<^j>- CjLa^Li- (j_a joji.j-11 (_5-Lc i(J_ol£JLa (J.4^ (_3J^-fl^ I JlJLiI 

3.^1 J in I 3_lJLiII aJU-jJ,! ^J^ /oJjJI Sii nilq /oJU^ 3_ujiLjI 5 ;. , ^ . ljJSL<i JlSj 

Cjjj.j>tj t^^hjj t II ^t1 ^^^j_^l jj_* J-i-^^' LiJIUl ^_^ I oj ( 11^ , £i ^ ^ U ' 1 1 «LLt_ci3^1 
i5iLal£[j jiiSi dt-ie-Li-a ij id-ULxiajJI /"»! \j^-«.llj .~<ljj .^^tl jj^ (aiaJI 4 li i nl*^ I jj" 
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«Lj_S_La_La ^^ tl ,^^j (j^jtlLa r* ^ ' -1 ^ fiQJLaj ^^j?c_La (j t n t ^^'»- qN (J-ojJ 4_uUJtJl 
jJ-al^Jljl (_^l tcLp-^^Sj ( (Mjj ( tij t fill «LuLajjl dll^j-Ltlu,! ^l ^_^-i-«-J Lx-« i^LajJI 

(_j_iLliJI (_i_i-aJI CjVL^j (j_o njj^j^l (<s_Llaj(JI (_y^LijJI IjUfc (_yJI jojiajlj 
^-L^jJjSj I iillj 4-La-^JJ I nj-mJlj 3_^l ,>.--tl jLtJ^I I^jsJLjuj . IjLs. ljL>.Lo 

Ijj'^"' <>l-ijlj JiSj J. Watkins JJjSjIj q^^ 'i '^H I jla (_y3 ^JJj -iJj^ (j-o 
(_^jLoj (I (—iuiiSL! I (j-« JaLxji)) 4_iLo I . --» J . ^ -^ J N.R. Hanson (jjj^ijLij Sj^^jU 
^ ■^j" • " jojij^l (JjlI ...(jJ>»^i-«Jil («1«JI ^.ioj^lfl (j-a Ajbljjj/j iM. Hesse u-uj-A 

j^^ ^*-« ^_^-5IUj ^ tAi 0" 1^21 1 jt-L^D^-a (j-uJJ 4j1 j Jl>. ^_^ cLlaLuI cLbjjtXI j^^Jl-i-o 
<1j(_o (_j_2iLjij iLij^iajj 4ijjJll j-«-Li 1'^ -^"^ ALiliiVI (ji JiSJj tlf^-a- tiJJj JjLJ 
(j-o ^^i^' 4_lSlIj . L^ "^J-ll J-2-iJI «3-cb (_y^ j-ftjj S^jjiil (_J^ (!)■<->- ^H^'J wH^' 
aJL2j (j_a 1 JlJ^-* (JIlx-1 L«Lc (jj^-toiAJ J ^J^ J* '^ ^ _^^ tfoSjul Tt-jjQj Li^j J^^ 
j^Iaj 71JJU (ji _ 4lLulj| (oSi^^tj _ (j-ljJ (_jlj .«LJejjLLi (_y^^l ^^=-1 (oijiJI 4jLtuia 

JULiJVI (j^ (±x3-LJI ^UU ajMiilLi Ajfcf ti'-.Tjll 4^j^>JaJ,l SJSLiil oUJLio 

J ' '-^^1 'IjJl's I'llj (_y3jj(Ji,l ^^jIl:>J,l uLUiij 
JLuj-ul i ^'' JJ '^*^ ^ J ( 1^^^ d ^ ^ u i 1 1 cLjjLxia^l JLS_b «ULul11 JljJljIu (jJL^j 
(_yi <i_j_2_La_(Ji,l «Lj_«_u3^I (jlj i/nUU 4_iJeJjLlII SjJiiill 5jj|j_u3 (_yJI Ijui (_y3 
(_yiii>JI aJlSHJI jji (_g JJI '"'Ijj '^"tl juj2 (2>c lIiJjLLiI joijiJI 4jLtuiiJ L^jLjj 
,<tla|jjLJj Ij-^J (3 ^ ^"U '-^ ij^ etjA . ,.IAII CjLjijLjJII (j-a I^J.>-j ijaLiil 
Aj , ^ " ^ ^ (JjjLi lil i(Ji-ljJI (j^ joijiJI (_jJI SjJijJI LaLxj (j-ljJ 0^^->i9 

dJJjL^ J . ^ ^ '"' jjjijsJI (jl lijj^iJtJ '5^-> j :ll 4 I III iitj 5j^U:l t (ijL^^ic. f_j\c 
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7CJJUJ (Ji«JI T'JjLj (_y3 SjjU (<UL«-a (Jilfl-l isLa^U CjVjLitA f_yJt A2j\-lm ^^JS>■] 

5j< r^j jLiio 3_iolr 3^jj Lfi^' i_t».L^ M. Polanye (jJVjj Jj I'lija JjtJj 
(_y3 «uLj^ O'j-'^ J-^ ^-^ i3-L<ii«JI 5^j toll 3 j,^^. .':.tl 3 A.^tl j2^ 4ibtj (_y3 

Lai o" it I (_j_iVjj (Jjji^Lo (jj-"i I ii_ij .« 1958 ^j'^-> "'ll S^jjJil)) (<sl«JI d-fljjAa 

jjLS 4_j'^ '-^t'J 'S-sL^^Jl oljLcJU Ijjii^ I J -i" jj /<sJ /oiaJl 3 ni n^l^ jj'^ iL^Li. 
^_^ ^_^_^.S_i l_4-i i^j J ' ^ ^ Cj_uj ^j «Luuj_i5 ^Lj_<mS ^LtS ^ ' 0^ ^_^ 1 t II 1 '( a 
I _ I -r I iij JlJ-iI j_i_L^ jj J I II «LJi (j_« (*^J-!' ct^ \j-it ./slaJI ^ A . ..V "a JaLx^ji 
Jl-lj*-*-! (ji ljLiJ_a isLjjjJlJI Sjl_iia^>JI (j_a (_gjLi lJlSj^ (_jJI joiaJI 4.fljjAa 
5jl_Lii:>JLi CjjI (_^1 (_yji^^J5-uJI J '^'' jaj^ '^!-»-*:' ^ i\l ^.tl ^^| pUII «_<tl;>J,l 
5_jjl_iJlj A J I'lLflJI iJ-J-J-3 (j-o 4_iJj i"i 1 1 <Jlil_cj_(Jlj 4_i_ajLjLll (_jJI <ijjjJ(Jl 

(j^J*. d_L«jfc2l 4j<Ju ijSJu (_yjV^ (_jji joJjlII sLfljjiLil A j i niluj , tU^JJ Millj 

(_yi i-^^-^^t^ f«J-«-!' o' 7-^^'^"" -Sj-JjiJI 3ijJLxlI (_y^-aitA!l «_iliaJI (_yk: Ji^l 
^La '^ J .^^- .". 4 I II J j JaLij <ij| j jaUl (ji VI '^ '^-> •"■ V (_yjflj^_i3 joJLc 
jC^ljLsolj (__>^Liejii (JIjlSI ijji 4l I 111 I nS Vl 4joUII S^jjiil jx-i ;<-pJ o^>-4-' 
La A j -s^j 1 I J ,^ ^. ,". Laljllllj L<jj<"t I.I U" \ jjji-^ i/a^j miSj ja^l£L>-lj 
eJJt (jl (_yJ-«3 ' . 'JJ '^"llj i_jjJlSIiIlj jLji-^T-I 3j <i"iinU (oijiJI sLiLLSj ijjkjil 
I Jui (_5-3j . i>.al»j" I III i-j-i^aJ La (__>i=^ 'i^J dilaL*- Q^^ la J u;tl ^j^ cL^jvjJI 
i(_jj| III iiL»- f_^ L^lx-aj^ (2A-*J SjJjtA Jx.lj^ -'^J^ ^ - Ct^X>^ "^3^ ""^^ - 
(_y^ VI /ojJ V ^ j'a i(__)^L>. r-'j-* j' ,^ .^.^ .':. (_Jjji 5Jl I II a i". i imI Liajl I j'^l 
(_j_L^ jLj-a_5_a ja^Jj L^L»- Ijl JLcl j<ukjl JLcl (<U Jl^ »1 <iUII (j-« ?'-*-^=-* J'-^l 
d-iiac "ijJj ^ 1 ' ^"j (Jj <i;UJ^jaIlII '"'I jl^^'l I (j-« SjjiL^ \j^ ^ ''^'^ ij^ "(^ 
' "^ J '^ ^ oj'j-^ (^'^^^-^ (sijiJI SjjiLkiJ ^ J.' J J ' "•^"' o' '■'^^?^ IJiSLa . 4^^L>- 
<i_i.»-l_iJI (j-aj i4_i.>-l_j (j_* (oJLiJI (JLpJ SjJj^I ijuuus^l Lj-A (j\jjL»- (j^j 

4j<i ital (j-oj • Lfcjiljl |_gi >rtill tfjjJj ^il>" O'J^ (.3-oJ-*J' f-0-^^' ijf^ l5>^'^' 

JLS^ 1 S i(j-<_j_iL>JI (jjJLA (j^j (jjljUJI jLial (_5-3 (oIjlII 4jSjl>- )«-p3 (jl£L<iJ 
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aJLlII (_y^ /sJjiJI 3jLtui£ ij-*^?^ (j^Jixj) ja^Jl i_gl S.iSLj^'^l SjLaHl,! lIiLjVjJI 

' '^Ij Ji^ '"" f^-^' t— ^^ ' "'J*^ Ij ( tiJIJ JJ-* p^* '^ L-SLcfiaHj-ul (^Loijl LlL<3jX,J , ^_^JJljl 

.<lL>L>.VIj |_j-«-«Ju <iAi3_^ Jt!-*-^ L^jj' 
^ *J a^^Aaj aJl-oILj iSjjjJl / Sj^lJl «L<i_ji (j-* j>LtIjU ^j"i( II Lv Lblj Jl^ 

(^yi^ jl .^" iVI j^-»"j (j-Aj>- . \jtj.^j iJllL-S^. J-iC Lftjl.a JJ I n't 4joUII 3ijJ(Jl,l 

jU-oILiI joj i5JljJl>- 4j.fl^ ^1 (_ylSJI (JLSjjVIj <ij^jj<JLI ^«jU^tl (jjSj 4 jStll 

(jJL*. (_yi Ljjj^a^ 'j_3-^ 4ji«JI III iTi's'tj IjLii (—iajjj 2 (_yjJI (_j oUII aJl2jJI 

j) ^JjLjlII jI <iji«JI "^ J^U^tl » (j^JJ I j 'j ' j0.>-^llll I Jl^J (_, «lU1l A Ji2IlII ^ 1^" 

g< 1 1 111 ( II ^>-A^ ^ oU 11 (J-Lsul j2>:Jj^Jl1 j^LiUjU i^^jju ij^^i^>- i«L(aijL^_a^iJ1 a^^A^j 

S^jjlJ,! i_^ -^^^ ij-^^'^ LiSlj o-^3i (3^'-*J' j' 4ji«JI J^^j , I - 1 1 . ^ . 1 1 ^jji 
3 J I iiLm'^l cjV^jalUI cjji:>J I JSLik .3-fljl I III! 3^j < «i 1 1 3 j 1 nilLi 3 «jUa (_yi«j 

(J_tja_j Lta hJjjSLII «L<^ukLio (_y^ jJiill JLl«j Lojii^ (oUI (_,lr ijiaj (_ylll 
4_jJq11 «Lui3j-iJI 4_uj jj^ LaL^-i «Umjt_a ^Ijolr ^-ju^j^ 4-l>-^j o" i n t Jt 1 «Lj_LJl 

I jla^^ (_yAi»JI^^£LiII (jl . M:;^ au,':.!; .-.Lt i-^ ^ a -,1.11 ^_^l" ^"^ I jl 



«LtiJI (»lj^J idj^LiJI tfjJai J I ii'vjj <^li (j-* ?r>^'=T!^ '^!J'^ O^J^ (1>^ ' 

ijusjILiil 3^LflJ3^l 3j.<ufcVl liiJj i_ajL«II 3JjS1I ,_yuJ .^I^Li ,_yuJ 3jJiijtJI 

PL' '^ ■' '^>^-2-ll 3jj^ , ,.A"II 3jj U'ltl (_jjjiSii jjjj (JjlS j_Lij(Ilj . I j '. U I J ^ 
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(sJaJI ^jto i^jJIj (olaJI ^n^^ll^ 

(jJta .j_iSlj j_iSl JiJLiI j_ujil ^ _; -^ j ' 1 1 4jJJljuJI «_o j^LiIiiljJ «Li^jj«Jll <ijijii2JI 

CjiiSl Jlj-". iiVIj 3 _; -^ j " I I ♦'il U^tl j2j-o 3 1 1 ril I II (_y^ 'J^'J^ rr 3 ' " J 3 ^•"'j"" lOeL^jJl 

lijjeJjLj CjI j/oJjiJI (_y3 CjI jdl (jl Jl^Ij .(jLajJI j_i£. ^^^jGj IHjIj (_yxi«JI JS<II 
(J^ j^LJiiLj (_)ia-3j .TcJjLlII j-i^ Sj^IaHo a^ VI I", iiijt 3_i oUII S^jjiXI (jV 
l_Lj:e_i 2 LiJI IjlSj^ iJJjjS i."i I ii7-jl "iJaalj^ <ijj(jl3j LiVjIj <ljj(jl3jJI jj-i-a 

(_^,.4i iCj^LiiJI ijjjj^ J-a-ljJ, 3-»-jlj 3_L>-j-o fj!2 Lxjj (Jj 1 1 JljI l(j"l-».j-a f_^ 

fjljl\ 3jjL«JI 5j.aiJI SijjLAj i-i!j" Mill (j.a:>JLi <iiL^ jsiaJI L^j^ «_La^ 3J.».j^ 
1 ><ilr J i(j4J>JI 3j».ljV Cj^La- 1 ii'C AjjIsLo J? aLlII TcjjLj (_yJI SjJiill sil^Jl (_y3 

jjiiiU l^ii^ljjjjjdl ^l,j^ (1980. 1896) J. Piaget 4j^Lu (jU- (_yijjj 

I 3^3'' tjl * j'-^"" " ' Vj <lajLtuJI «L>JL«J,I 4J > I iiTt (<sJ i(Jj^JaJI Ijui (J!Lo (_y3 
/(oJLlII <ii^ (_jJI Sjl Jljcj (_jJ»Iuj oIjuVI 5jjijill,l ^ILjiaju <ix>-Lu5 .ajS'^ [yAAim 
jj_Laj tiija-i .(J-iiaJI (JjiAj («^J (_yjL2jjVI ^ ■■■-'' H (<si^ '^'j "^1 " ^J ' ■■Ij'-'ll 

3jjL}_LflJI LuIjj 5ji>iijpl Vjl i4j.Jj(JI oljjj-alllj (<ujkLi«iI JULVI liiljjl 

j-ajJl ^J 1^1 A rt jjU" tiltj^J i4_L>-^^S_Uaijlj gLL>>^JJ ( llj Ml MJ 4_L>-^^_LiII QjLJj 

3 a 1 , ^ 1 1 J 4ji»JI i5^j I iitlj 4£j.:>Jlj (j-oj-II I j-lj-ill (JjTlftjJ 5-mJ "'(jllj JJjiJIj 
(_jlll>.j^ j.j^ TcJI ^ ^l-i-tl joS:>J|j d-tlAJjl ^jj 1^11 iJVjILjiVlj (<iSL>Jlj 
5j^j-o «uj_L4-i /c-LALiI,l iJju^ t-illj^l ^_4-i (jl t^^ij (^ * 5j.jvLimj SjSLlJI ^ tjAUtl 
(j^j I j ' ^ ' Jajj^ i4jj_JuJI 3^jjiil «Lxj (^y^ d_ujiLjiVI cliL^ji-jiLI Aj . , ^ ^ 
y ^" • '■ " 1 olr LLa-^jjo'iMitVI (jjSJi (jl (_^l f j-ij iMJeJjLLi ^ja-l i nU jaiaJI 4 li i nH 

« 1 950 _ d_ujjSiII Lijv^jo" I II tVI)) 4_iLq (_y3 i_yj-^_i • (*_J^' 'Jj^i ' LLajjj^ (jSL! 
(_yJI ijjjjj J i" I iiU i(_jX.L<ci>-VI 1 ^ K Ml" jLiJtAj L^jejjLj (_y3 3_L«i«JI S^jjiil 

(_^ gLj-LJj S"||1 Ll>.^J o" I II IjU (_^L«j1 ^^^^1 (J II ( III fCJ . 4_L>-^^S_U_U (J^j-idI 

l—LJv^jj J 1 llj (j_u_ia_iJl ^cl^ (_^ (jj I ^ I ^ "»■" rt 4_«_a (J-<1^ *— *tH^ '' "^J'^ «Lt_aL>- 
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.((1971 _ ^JJJ^S^I l-La-jJjo" I rilVl (_y3 (JllLj/ljJ)) 

(j^j 43>L»J1 JjJl^ Jj'-'':^ « 1965 _ L^LfcjIj 3riiriliill 3.<4£o-)) «LiLj^ (_y3 
j-iSLflUjl (j-« (jj^ cLfljoiiiill TtJjU (_y^ »-jjl i'?rll j-j$i (jl (Jjijj ij<sJj(Jlj 4.fljaiiii!l 

(_^ p U II 3 li iril"'^ (jl (_yi«J Lx.^ I LAj Ir^r (_y3 7-J^>iaJ,l (_yxi«JI pjj-liuil (_y3 

iJLa ,«LjL5jjIj i>j_^ (_y.3 /<s_L«JI ^ l| j ^^'\\ L^jl^j 3 .^ ■ ..lAll pj^ < _ ■ .^-^i 
(jjjlii^ (jj^'j-" j-^?-'^' LT^l j^-^'"' ' ^j*^"" i(jj£!luj (JSLJiijj 3j<iUll 43jj(Ji,l (j:^l^ 

(_j_iLjJj til! jj . <ii>-V 4_i^ (—flJilJEj i_ajjj/j iclSjLji (j^ ' "'^"'"'J (jT^^D^ ?-^3 

3jLc|_5 Ij «1 "l I ri a Vj:>o ,j 1 ' '"•'^ l^J-II '(^'j-'J^' <ljiAJ<JI i>J-ik sLfljjU 3jLL»JI 

'l-l-Cl—ftliji-Vlj d—titJjLLlI (J_olj_«JI (J^JLIj IjUi (J^SLI . Sj "l I ri a j<S_Lii_LJ 

iSjjiJil dji^LiiaJ lj^_;^^ I 1 j ■^"' Lloj Ijl i4jAJfcVI dJLlu J^l^jiS . . 'Lj^^jSLujJIj 

^j u ; 1 1 ^j^ LoLx-1 ^j i^'tl ojui i_a^ii>-l (_5i^ Jlj^qJI 4_l>-Lu * " • ■-' j jsJj .4_l<Jl«JI 

(_y3 i_a^ii>-l <lj| Jloj . I j"-» '^ j_u1jlaj 4 joUII S^jjiil j^j-^ (j^ (Jlt--^iJ (_^l 

S.iL>- diLJit^LLo J3-0 7rj3-^ O^J ''-'-i' '— 'j'-^ '^'-^ jj U" 1 1 J (J^lsuJI j>L>ol 

sil^JJI .CjLJUjlII 3.xiaJI 3 JO itlj 3 ,^tl-^tl iJlj^LLbtl!! /cSc (.lil-Jjl L^J^ (Jjljej 

(j o ^^^J—>■ Vj Ij-SLik Laj-ijiLj Cj Ljjia UjJ I J '"'IjIt* AUaj .^j-x-a iLu±aj 

ijj^l (_yJI 3jvU. (_y^ Lub LL>.^j.<auijV'j '3-Uj<,,i1l 3_iLiJbel]| 3_jjJiiJI 
.(_yiejjLlII JJ U"tl j_i^ I j'aNt U"'l ^ .^ai « |i" (_yIiJI i3_j^j.r>JI 
(&£. (jl JJLJ i32^llajl f_j ir^^i JJjI j_y£ «_o (_yieJjLlII (_yC^I j-lj J-fl^ (jjl 

./sJjlII 3.iuiia «L».jl (_y^ jLjjj 

La JSLj i/oJjtil «LiJtJjLlJl d) 1 J jib-Li 1 «bu-uJlj c_t>-jJl ^j^i^ J ■^"' ■ --jj ^_;,j?tJjLlJl 
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d_Lvj_a (_y^ I " I 1 S i"i " I ~ » I I ^ " . ^ _ cLuj^ji^tlll (_gi _ 4j^jJ,I 4joUII SJj?<I1 
^t ^_^JLj_b Iju^ 7Z-U2 1!il . L^1jj_»_a ij)2\ CjJu2_lL_u1j iLflujL:>j1 /cijul ^j-* (3.' ' "' 

j_y^ » ^ "' (ji j-j-i-j 1(3 J I ii'^l tiiLiiuSUIl jl .:^^". , ,.l ^^ 3_LolSLII (_iJuSL!l (_,lr 

I-. 1,^1-^ (_ylll 5-fljLuJl Lu^LlUo (_ya i>LlLl3 La I jlaj . ^ -' aj^\tU,^VI I jCK ,':. 
t4-L>.^j o"i t II n 5j_liiJ 7c_a_col (_7^i->- ^^J ( 'I (J-A-rsl^ jjj i4IUj ^ r* J ' ' ' (jljj_u (jl (_^1 

1— aj I ii"°i j^a I (jSLj LA^j . Sjj^j oj li MiS _ S jjLji <Ji! IjU-^ A>?-* ij-^J dJLaLJii 

(j-Ljlj_<ji (_y^ d-Lsl J SLl^v dJL<-i Ji^ (_yieJjLlII (_yC.^I 4£liLJl (jl i_ij^ (_fjj 
M , ^" , ,. !^ L^Lol 7"j-laj 1 1 JJlxHo uLjiuj SjLxiajj 4jja;v I j". . . ,.s I ijoiaJI 4 li i nl"'^ 
(^ylLaj ^ j"'"' 2 SjLa-"i ma CjVjl m"! L^LjijI (_jJIjIu jjIjJ ^LaLv 1 jj->-j 

^^5 ^ , mIAII ^L2jju (3^tij 5jl j'.ll c^l^ 
(J iM I i3 J 1 » II 5j_iiLiaJLi (_yC.^I (_yl»J (_yieJjLlII (_yC.^I (jl^ lil '^Ij^ 
(J_J i5jjLj:e_a 4_j_fl_Li_L« ^^ tl ,^^j (j■^JLLa ^l.^_lx-1 i^QJLaj ^^j?E_La (j ' " ^ ^^"^ o^ 
^La njLojJI jLu j-^ Sj-iilLoj ^-LaLlILo 4_uLjijI <ljJljiii^ jslaJu (_y^^l L»^i 
La (_jj| _ d-Lo (_^Lv (_y^ _ JJjj joJjiJI S-fljjiia (_y3 jjU'll I JLjfc (jl (_y3 I'l Ml 
t(j^ 1 1 II a jul^ \ \^\ . ^" 43 il J_«_a jLcLx-iaJJ (_j oUH aJLSUJI pjLtuJ (j_a «L«_a (j_al^ 
5j^ S_hII JiJ(_y3 4^^ or SIjI^SjLjsJI gOUlSLaL jJj^llc^I JJt- ' ii".' ajj jJI j-L 
.^Jljlll L^LJKxV 4jL^ Vj Jl^ V4j|(j^l Ljtiblj ljLi(_^l .4^J-4I 4j.*Ll1I 
«:l_Li 3JLjJI JUlj /<sJ /n I < II (jl ^ ^ ^M tl joIjl!! 3 lii ii^La /nlr (_gJJI jji I Jl^S 
I j"-» '-^ j_^' j"j uk^j^jj (_y3 tLfljjAill I ~ I -»- Tt liQjiiJil Sjjcjil 3ijjiil (j-o I JjMia 
L^l!^ ' ' J ' ^ "' d-iJI^ILa I— 2j MiSj cL^JLLs-La cLjJLjl^ /«-Ll!I (Jj ' ' j"'^"^ l . ^ ^ j 
. IJljI (jS I m" Vj IJ^ V ■ Aj A u ^ CjIjjJ /cjIjjIu LifcjjLjcIuj 
(j-Lt^l jJll i_Jj^l 3jiejjlj ' '^11 I j~^ j '.' 3j^Uil I 3jjia13^I CLli\£ il-ylj LftSj 

3_jj_Ii_(JI (j-\_i 3^^L«JI i-i^:»-j (_7^ J ' ^"' '^■■' lS'-'^' ^hi>P^' 3 1--*'" (j^ jsjij^lj 

(jU"ia <iji (JjjLjiI (_5i^ (—iuiuSjl (jiaJLa SjlJuJ ' " • ' ^ °ij J sUjJjJejJI CjLli>-^UIj 

(_y£,_5JI (_fl^j^ (_yJI jsJjJI S-ituia JLSoJl (jl^j .3_lLlL>o Vj 3 J ^ U : ^ V (J^l^ju 

^ I ^ " 1 1 J (_fl_<iu£LII (JJa-La (_jj| ^^j^jill (jlalo (j^ L^LSUlu Ll^j^ (_yieJjLLll 
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JUiaJI Sj^j^jUJI 4-uj'\ I rill "ijjijia^l ^j l^'tl ^jj^jj,"^ ' '^JJ "' '^^ i-^tJ^ '*JJ-^'j 

. JjLJ Ll-l3 (JL>J,I 4j > I n'ljl l(_yiEJjLlII JjlJI (_5-fl-l (J^IjJl! LiaJJ^ i4_lJEJJU 

^^j^_uJI j 1-^ ' " ijji (JLSlLiVI (_y^ jLjLxJI J .>»All (_t>.Li^ jjjj (Jji^ (ji^ Uij 
■ifljjil^ cjj.j>ol (_gJJI jj I ii-»JI jljIjJI i>jjjij (jls iaJl2jJIj (—iuiuSLII (JiiJLo i_^\ 

jJ_col^_jj iSLL^I JJ-* lO~^ 4_i.LiiJI ^_^1 ^a-Lkuul j^ajul I jLjfc *=^lj *-l*:>tJ pun 

(_jJI (J-l-a3 l(<ii«JI d-fljolia (_p^a;v ^_^ Aj^^ jjJIJJV I jl^ J-i>J 'J^ (j-* ' ^^jll 

SjufciJLA l_k^ ^^ ' L^^-Slj-a ^ ' ^ -- ' J ijoiaJI TcJjLu (_y^^il (_yj«_ul^pjjiVI |_3-«-«JI 

«_a ijJI j"i"iVI (_y3 Jjiflj 3 jj I--' ' ' L-iS>-j3 (jVI joIjlII 4 c I iil*^ OoLjiji JL»J jsJ 
3Jl>.Lc 4 li imI°i (_yjfc pull sLiJeJju V iLJjjAa (JS I " . -»■ J I f^ I J .joiaJI tcjjLjj (_yC^I 
'" Jj (j-LoUiaji^ . sl^i- _(_pjjl£V j_jajijj_(_yji ji ijl JIiSu L^L^ *l jI (2>c 

Jljlj (j-oj ij-^ (j-*J ' j" •^ '^ "J I j ij^l ^ ^ l2>^ ^Liii3 I L^l J 'LujJjlII 

l_fjjjj|j '"'Ijj '^"11 ' Ij^lj Lg..V|"i I II a ^ A,^j 1 4_jJ| J Ia " ijaltJI TcjjLl! cLituia 
3|jLS pLtJI Ttjjlj (—ajlajllj (»j-Sjj ipLiJI d_pj.j»- -' j ■^"' (_5i^ 4.ituiiJ| (j\jij (_ylll 
ij^juuus j-i^ Lij^Iajj L&j-fljj L^lJoJ (_y^ 4 joUII AjjfcLLaiJ 3jJL2jj <ijijI:>o 
H_C;j-IaJ (j^^Lac JoLiuJ «(_yji (_p iX^3 "^J' (*^L«JI (jl Tr-jjici-a .(_, oUII aJl^UJI 
HjLjiJ^U sLl^jJlil <ijj<jLji,l (j-a ■''^ 1 ' (aJjlil .j-a^l (_y3 La (_p I Jui (j-ujj (3^ 
^_y-t-a--v (jl J I II (_y^ (J_l SJjjLla jjlj^ i_y^ (_jJLjJ V 4jLjijLxjO ij^ 'LjjijLxjO 

oai I II 1 (_^)ia.j::e_« cLja_ci3j_j ' '^ '^ '^ p Ull ^_^l j T^ ' 1 1 Li^il^^ Juu pib « ^ i h t nj-a 
.jJ'J^J-^' (j-* '^'i)-* ' . ' "^ ^"' 'jtJ^'J "^J' '^•"^^-^ i(__>^L>- (_y3jjLA (_jj^L2^ (JljJaj 

(j>i T- fl" i_gj_ll I '• 1 -a- J 1 1 (jialj-clj L^iljLAlj (Jj L^LiiiJ Jaj^^jij i_aj^>Jij 
4_jL£ j J''*- ' (_^l I— £JL^ Lt-^'-^ Jal Ml I 4-Jlj A Ull ' ^ '-^j (j-^~^u (.T^'^^ I j' '' 
<_jLj.c 'j j '^ (JljJa (JIJljJi,Lj Cj^QjjiI (_ylll Lxa-^j o"i i n iVIj . a ^ . . ,. ^ 

3 J I 1 II 5j_ALia±! >LoLi \julxjjJu Lloj lil i3j£l^ JijlJ pj (_yieJjLlJI JljioJI 
p 1 < II (_,— ll J 1-^ '"' sUJeJju 4 li I iil*^ I Jui j^^-»"l I < J I U 1 1 ,^|jim L^Jl2jj 
. lj^_LiILaj 1^— L. O -a i_i^LiIL>.1 LuLt-ujI LLdLIuJ ^ -^ "^J.*J t^_y:>>^j o"i i n H aLlIS 
pull I j'^jj 'j^ *t ^_^1 LAJjL>tJj Ll^^^j ol (in V I I 11 ^jTi I III 5jj)^^j_x^ \jJb (j^lxj^ 
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jaLiil Ijii I ril*^ LJejjUJ 4_ijejju cLLtuis aJ 1" i n't _ j_iajilll jL>- (j| - 
7c_jjLj (_jJI ^j t^'tl v^jj-iij idlxJii! jj>-VI 'La-^l jl ^^jj*-'^! <ix>-LLll (j-oj 
L-Sj ni'\ II J 3.j;e^UJI CjUIj^VI ^ S-Jljio 31 inlm Jj.:5=-0 Jju /ols ijoJjlII 
$11 oUII CjULaiuHSLa jt-juHJ ^_^-'-«3 (3:?Ej-uji ^ 0^'-^^ '"*'^ '^'^ '" J- ' " j' ^LtSLtim 

^-ti-jLlj jJ-L^tHj t_$3j 3-*^ t-H * 1-^ cP^ «L^LtILa 3*_jL^^ Cr^J * *tH>^ A.?-^^-* J' 

t(_yjLmj'^l j'Crill ^j-j£LII LoljjJI CjIjL>-I *ljl LuLSj I JjLtjjj (JjLpjj j^iajjj 
(jjS (JjjLo^ jL^sol (jLSj .pjLLo ^Lj 4_j£jjlI,I 3tjU .11 jjj joiaJI l^jj Jl^j 
sLujiLloJI r-jLaJjl 'LusjJij joJLtil i^JJ TcJjbS jaUl TtJju iJj5-<J-i (_5-3 -ijt^«ll 

jjjLj jjk Jjjluiia SjJaJj Tii-t^ V /(sJjiil jjjLj jSLa I jj .3_lIIjI1,I 3jjLijVI 

. ^Li-ol (J-L j e T LLu-a TtJjLj J I 

l_kjjj^ sLjjiIjJ (_y^ I j ^ ^ J 1-^ "' Llx^V Ji^J Ajvj^^'ill Ojui jl j"r I (3^^4-1 

Towards a Historiography of asJjJI jtjjLlJ Jj-^-al j-=tj J. Agassi (_^,_<jLv| 
3 jj tx". j2^ a. Griinbaum ajLj_lj^.jv 3.x^IjJ «_o I963aL«JI ^j vI .^tl Science 

3 J in ;ILl joJjJI 3iiirir'^ 3jJUkl iJJ^ 7=-^JJ J^ j5 3JL=E^ 3j-3L>JI 3jjiri;ll 

icLuLtuia CjLual^^H^Li (J.2!Lo joJjiil 7tJjl-J ijj o' O'-rhP (.3-^ LiSLiI JLaS .4iEJjLl! 
(_p^LSV 'LjsJLji-a I j " I 1 ^ Ct-'-" 'Loi-«-!I JajJaitil 'Lj-ij^ J-'^' 3-' Cr^ 
4jj|j_2ILijiVI 3 "oj U", 1 1 cLuJjjallJI 7"jJJi.l (_^^ 1^1 ^^i-a .4 ril"i-^l Cj Lia-^j .ij" j <i 1 1 
i_jjL«Iill fj\c dJeJjGi-jj^l i3j^JiiII (_y3(j^ill J ' ^ ■-'" 3t;^^\t 1 1 «jl^^l (_JljJ 
(__)ia3LLiII <t»-jlj 3_w l^'tl tljLJlS MiVu jj>.| (<sll^ '-*-':y '(oi«-II T'i)'^ (_r^ dJj^Lill 
^-JliJj^ jjj-b jj^ I'lll TcJjLlll I— aj I iilj"'^ (iljl LLJlSj .^ oUII x_<il;>j,l CjuiiSLLOj 

JlJsj .(_yj| jl sLi L-ajirilj"*^ rji-« J^ o^ '^i:? J-*J (1952 _ 1866) B. Croce 
(_, I » II 7t_jjLlII iijLS^ ' "'^ '" ^"' lS' o' *— 'W^l LT^ ''J "j" j-"^' (.3-"'-^' o'^ 
i4jolr djLal^l i_jj>^><-! (_j^l («ij>JI ^^''1 .^-^ ij-C. "^jii imI°i j-ubt-a ^Ll3 u^j^liu 
^^y^ ■ J* '"^J.* ^^-y-*-* *^^-*-^lj «L_uL_ui ^_^^ ' -^ ' ' ^" ^_^_4-Utjl aJl^HU 7c_xIdIj jLjjt-aj 
<iJe_JjLj J J • "■-'"' (_jJI TcJjLlII 7tJjl-J (j-« 1-lL2jjI lil Lai .(_,<iUII jjU'.ll ^'-i-" 

.(jljuilj ^1" I ii" 
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(_yi i±<^ne-Lj ^ j "a 3 ■-' • ..lAll Lai ijsiaJI jjl^ <— ij^ jl i(_yAi«JI jjialJI CjljL».ij 
«Ut ^j ill -*■ '^"' JL^ t^U ll tJJJ^ tjl ^_^-i-J-b ' ^J J jj 1^" 1 1 1 JL^ ^_^_4J^^ jLjJt-a 
jl * Ml «Lj1 Cj1Jl>.1 tjj^ JJ-* (^3-^ ^J 04"*^ tjj-^ Lh* ^^J ^*-* lJ-*'-*^ ^ 

(jjj (j-o (oIjlII TtJjLjj i«l^i- "iieJjLi (jjj jj^ (oIjlII liioiifl)) j_Lg.<jJI (jijjl^V 

(_jJL>-l jJI TcjjLlII (j-u j_ij.<illll (_5i^ LLilS \ijjus i_^2l\ (_g jjlj «tL«^ 4"iii I iil*^ 

.(_y^jL>jl 4JEJJUJ pull 

sLiiolSJlII 4^^L«JI cJj>o (jl Jlju i<tiejju ol JLjij jcLlII sLfljjiia «CL<jj>J /tj i n t (2>c 
joJjiJI (_jJI Aj u:tl jj^ jjjL>iJI ajL^ (jl j-J-ij I J-& . I 1 j '_; ' d-SjjjJI "AjJ^LIlII 
(_, I II t_^-flJl /<sJ_»JI I— aj I iilj"°l (<u-ikl Jl^j .r-jL>JI (j^ <ijJI Aj U;tlj Ji.|jJ| (jja 
internal 5^1-^1 ill Ajt;N',tl I -i j'j; J;^^"^^ jlj;[ ; G. Canguilhem/ajjsol^r-j^^- 
d-i-i^L.S-i^ . ^ I ^" . .. ^ 'Ljuu^.jusJxSl d-i-L^LlS pJLtJLi 'LujL^ ':Ll>.jJ^<i~iimiVI 
Cjljjal i_^i^ I . ,^'~ nJiiLL».^jjijiLJi,l (jijjlSV e\ I III La ji _ A-La-^jo" I n il 
i(__)i>j_iiJlj 3_jj.jaJLllj ^ u -i^M 1 Ij dilj i^u^l jJJi^ (_, oUII (j I II ill d-iii-ljJI 
(_p i"i I II J t L^JSJ SjjjijjiaJI Jaj^^-ijiJI (JjiJ>o (_5-Aj -T^-Il jj . ,.^"tlj ^jiUllj 

(_y3 Lijijso iSJLts L^JcSLI Lifcjjjixj 3_j£l^ jji l?j^' ^j>-^ i-dLufc . Jajj Mill 
ilal Mii^ (oiaJl (_yJI external 4j;vjL>J1 SjJiill ir-jLkJl (j-o (oltJl (_yJI SjiiiJl 

(J_alj_«Jl I i it La 1 1 j j""! jJ5_|jj 4_i-il III iVl SjLciijsJl jLjljLi ^LjJ (_yjLcujl 
. . . 4-l.'Ll-iJ 1 J 4_uL2IlI1j ^-u-ulj I iillj ^„' '^ '^"aVIj 4-L>-^jSj I iillj «Lj^L<iIl>-Vl 

Jjjj L^JSJ IjSjLjtA (a-L<^l-i3 (_y^ jl ij^JJlX\ ^^^^L>^X\ (_y3 SjjiLj^ (Ji-JLJJ 2 TcJI 

jl lixJLJ J-oLc (J3-^ Ji^J i(_yxi«Jl aJlSIlII JJaLj j\ pjl I II" (_y3 VIjlS Ij-jjLj 
■"'Ijl '^ --I1 jl _; j 'Ij Si mi t J J 1 -»o (j_o _ u-ajj-cai- _ (j-A-JJJ Lo I jIj (J^Lc 

.jjjLUl(>,jj^l 

La i':Ll>-^jo"i I iilVl 'j j -^ H ^Li^l (JL>J,1 TctuiiJJ 2j iaJLSIu V joIjlII jjl 

y /«! 1 » II (j'^» ^Jl.2IL!1 IJlj^ cilx^l^ cdlx-i SJlJI I iTia 4-i^L2j <L^ (_7^ I Miij /«J 

ji (Jj^ (j^ SJljI I nil S^LSiJl L^JL^ l-'^j' 7=^LflJ Jji (Jj if lj-3 (_y3 OJlS-J J-<JJ(J 

g| III I iij^ (_^LLij (_^ (J-4-*-i L$3-i-i tJL^-^ (J-3^ '-**^ ^1 * *' "-^j l^J^-*-*-^ ■ ^"^j" 
(jA-«j (.T^*^*- cjj ?"ii 111 ji^ Cxjls (_yjJl 3^ls <ij^L2ill (jjJjSJl i_x^j"i I iTt 4a^L2j 
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^_^jjjjj| (_LiSL!l (_yi 4jjij^l Sj^^hII (_yjjL^'^l jjjJIj • «0l J (sJjJI (»Jl^ (jl 
5j^ ji <i_Ljl JJI L^jJl^j 3JjjLlo 5j_aLli iCull (j-ujJ joJjiJI (ji (JL»-J (_5-fl-y V 

x_a ^oJjJI J^Lflia iCjjklJI (_yii-ljJI I J^t^-1 VI xjiajej V jl Sj-aUJI L^jlSJ 
.jKJVI I jui (j^ lSJ-^ "^J ' L&jKJV iJ;U-<-u V ^.^Laa. x_<il>J,l 

CjLu^Ij^I . dJliillj uliLjjiLjjJI L^IjlIj ipL«l3-VI /nlr (j^J (_y^L4i».VI >l£|^I 
JS Ml" II (2^ liJLufcuj i(j\jila (JN i" "t (_gl (jx. Sjj.j>J,l 3_^j '^11 Aj U'lll L^l j ^_j^ 

"ijjLSLiljj (jij—Lik j_LiJijj _ (_yjfc diuLi^ )«_o (J^Ltjj liiiiill (oi^j . (_y^L<ill>- VI 
4_LjLl3 Vlj^l (jjja^LLlI <ijjiLjJI j'^'j (3^j (J'^'^ I jj** liJjLJiij ji I j"j ' ^ ' 

Sj^Lco-VI 

^3jJaJI 3.^^^ Ct^J I Jj** jjLJI <_jjjl!I jLj><-il _ ^iiL<i3 _ iJliLjjiau^l Lai 
r-LiILvl (j-^ ^ l.^a (3^--4-i V j.aj>Jlj <— il I ii'>JI (j^-ij djjiJJ^JIj <— il I ii'>JI (j-u 
i4ijill jjLsoIj jjLtjSJI Llxj^lj^ Jjjijsoj -1 'J I ^" It ^c_m cLlO^LijiVI SjLxilJ»JI 

(Jjwij (_gJJI (_gj.Jt2JI (jij-^i^JI ajj.2jJI (j-u (Joijllllj ijLaHJIj ^jjaj>JI 3j-^J 

'I .^^tl j<UJjlj^ -^'J^^ l5 JJI (_j-ni..>.L~all |_^jMjII ^OJjii'tlj 5_La5LijjVI SJjjJI 4j 

3_i.c.ljjJI jL-sa-oVI (_y^ 3_j_).j>Jlj (-jjlj-iiaJlj 3l£jJI 4jLi;>. CjLSjI (jJbJLj 

(_Pj_Lj>JI cjLH-fljj 1 1 j_<fc (JS tijLiijj I— il I ii->-j I 'ij^^'LiJi V I SJjJlU c^jI j ct-'J' 

-"^ . ..^" (JSLJoAj "ixJejiaJI <ijjlj.xJ>JI jtJjLSiil iljlifljj L^LiJI Jtjjjjj Sjlj^sJI 

<— ll I r|->-J l<ij^^LuVI djU^-liuJI (_y^ (^J^jJIj JL2jlI,I tijJjIjJll jaLkSJ AJ (_yii3lj'2l 

(jm I 3 ^ " J i"'"' ' "J (j^^ d_L>-LlJVI Sjill j<uk (3:JJJI '^^^^Ij lSj'j^?^' O'-*^' 

dlljLjSoVI ijiiLlJ .J_<J_«JI (<S-4-l aJl^J I <llS LlXJjJG (j-<4liJI i_y^l^[j-U (jSLIj 

d-iS-LJjjjSJI ajjill J-i-a i±jJi:>JI pUII (Jlj-illl Jj.«jlII i".K i"i (_yJ-II <ijSJLill 
(j— SL«J 2 I ' j"°' ..(HjliuiJI (jJ^-jJ jL?^l (.7^^ 37!-^'-^ I— 2j I'liSj J^ip (j^lj^j 

JULiiJlj S-dUJI 4^>UI A^js>. pLuijIj JljJljsJI ^LJI ^\ .':ri<l (^^^ -j i.^a 

.SjLjJL>- 4_l>-^Lo j3j-^J JajJai. . a I .~,,'K\ t j ,^.tl 
,_P^ fj-LjtJI JS jj! (1947 _ 1893) K. Manheim ^.uL^Lo JjlS jSl loJ 
ilxiiS I Lj^Lxl»-l J^LluTlU SJjL^ I j^.-^j ■ I jjtl jjiill (2>SL<u I Jl>. 3 , ^ , ^ ^" 1 1 
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ix>._jjjjjjjjjj ji (oIaJI pLxla-l foi^ 'U^ ti^' l5'-*-"j iSociology of knoledge 

Cognitive «L_j_5^^j_»_a l_j_>-jJ^_Lj_u^_i_u (_^i p 1 ^ 11 «Lj_:i>^j_j_uj_j_o p , ,. ^ '" 
dijtjj 4j^jjla^UI S^^ji.'^l jui ./siiil non-cognitive 4j^jjla V Ll^-^^jjj/jjjij 
t_jLu^l .^j^LlII Sj^LMI ix».jUJI cu>KjiilJI (_y^ 4j^L<Co-VI J^I^I^I 

^ ^ ' ^ -»"■ (_y3 »1 <il<ll djjjij p-Lajjl I La (jlSLa (_y3 <ijt>-u jJ^Ijla SLJuJ CjIjjj^j 
CjLtlLalLaj r'LLL>.l i4_uuJLjl '"<■ '^ .^'»-"tl J^ij^e-^-i-olj ^_4-i t La tjLaj ^j^ (j"A_«_a 

iCjUl^j-jJlj ^^1^j>iJ1 ^*-i-aj Tc-La t t_LlL_ut «La1^ tg< t fi r tij-a ^_A *-^lA^t>. jj-* /*! W 11 

(_yILll 4 J I < 11 J_liljJisJl tfjLji (JLLalj .. . »1 oUll J_'^" • "1 5j_L«jJll CjIjI I riU 

(_jIlI1j ilSjj^i (_y3 Aj U 1 1 £Lj^L<jIi>-Vl CjLjiIjjJI 'Ljjijjua CjLcjjIoj^ i".K mi 
,R. Merton (jj3j^ Cjjjjj JL4X.1_i ^ ^ j . ^ -^ 1 1 «L».j (_,lr c^Iajjjl 
Aj^Lall:*- VI (J^IjjlII ^I (_y3 ciltje-ij fj^ i'LjI^jjlXI (sIaJI Lta-^jji nj-i-u Lai 
i<i_j.c,L<iIL>-VI L^jj^lj LiijjJL>- ija^-^jjkLlaj »l oUll ' " ' ^ J J ' ^"' Jj'^ i"i" (_y3 
(J^IjjlII (_yiiSlj V (_ylll Cj Lt ii"n 1 1 I . ^ J . ^ -^ i«_<jll;>j,l I j T* ' I iUj lUjSj I— ojS 
(JcLajjj . Lfc^j^jHj _ CjLu^LitJI (_gi _ <ij3.^jjijiLJkl CjIjIj^Ij 4-La-^j<i"ii nt*^! 
(_y^ . JjJl:>J1 ^ .^al ^1 L^jLA (J^lSJuj joIjlII sLLJ^ x_a (oiaJl l-La-^jji nj-m 
(JAJ I Jj-ill joJL«JI jjj (jA^ 0>L>-* '— 'J^JU '^' '^^JJ>-«5LII Lj^^JJJ I iij-mJl 

j_uL»JiJ 3_L<ji«JI cjljLsoVI f_j\c- /c£L>JI (_yJ-«3 4jJ,1jlII ./<s1«JI 4jJi,Lc. 3W-^ (j^ 

j>jLjk JljJlj>o (jjJij_a (JjLjv .x_«j>.| /<uL»J| ^^ ^ olr «_<iia^ (_gl (_y3 5Jl>-j^ 

(ji (_yi«jij iSJL^Vlj ^jklj-Lllj i(j-CL>.LJI (j-u ^LuJl 3x.L<il (_y3 j-uLm 

ji Vj^a_La jf L^j^ I II a (J imIj dijvLAl ^Lu^t Lcl JjI (_yAi«JI jL>>J"^l ojSLj 
dlVjLje-aj 3_jjLiIL>-VLj Ljj^jj (_gJJI ^ -^ j ' 1 1 I '1 Mill jLii-a Liajlj i Lfl-iia 
q\j1c Cj.>i^ jjjS (jj/Lajj «Cbtj La j_uL«Ji,l OJLA (JjLflj jJLiJvVl (_5i^ .i-jJjiS^l 

J j • ""j . I j ' J_i dli^mij 4joUll CjljLsoVl jOJJjIII vJlloLa^ (_yji U^^ -"J'^ll 

^_^ Lt_a tjjjl III"! ^Ijj I II 11 ^ Ir tJjS f^J^J tJ3^.>^ ^H-''-*-* Ly ' ^J «Lki>-^La 
^^_j_jLjlJ,1 2ij i Lajij_(1.4-i 4_i^L<iIL>. 2i 1 (C-i2Jl La3L.4-i (jJ '^^ 1-^ ' '-J «LflJii_La ^J^ mi 

. L&J)j_(2.4J d^^ , ,.1 All cLjJTE-^-Ul 
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i«Ljj3jju,1 Ll>.^^j ( tij t fill 3-Aj i/cJjtJl Ll>.^^_u_u^j_u jj-« j-^i-Vl p^^-ill Lai 

. L^ ''J^'j i_P-*-' '— ^tP't' Sj-^L^ L^-*-* i-d j" i"i_tj (siaJI cLfljoiiiij Vu-cajl ^^li^La 

/oJLjlI 4_uj-3j 3_lSj^^lj^I SjjiIjj Science 3_b=^ (_y3 1961 aUJI CjjJl-cs ^ila 
i5jL>JI 3_i_Lj^.jaL:iJI 4jj(jl3^l ^cJJJI |_^i B. Barber j_ijl_i JjLJjj f-Lila-VI 

(J_alj_«JI I— al ."I'd I III cJjLv K((_, oUll • ^.':.^n »l oUII S^jLLod L^jj^j^ 

<1jj<IjJlJI < " . a ,",sj .5jljJl>. joLalj diLiiSiIiSLo (__)ii3jJ iJj-4j ULLc (J-«^><-i (_^^ 

X-UOJ Ji^J .(jjSLu (J iH I II tj^ (jUJ^ Sj-LoL>JLI ^JJ '^11 Oj^ jlSj (J^l^^ (j^ 

(J_alj_»JI j<ukl (j-o (j-^Jjl I ,1 j A,^j I «Lujjfc^Ul Aj U •. 1 1 J £Li3c.^_L1I ^j U "i 1 1 jUjj 
tfjuk J_aLSLlj Vj .SJjJljsJI jK^'i^l -la-J u^ i-Sj^^l (_yJI joJUJI x^jG (_^l 

SJ^^jjJI (j^ (Jj ii_<jji5ta J ■'■■'- !«_iLcuJI (jj-ill (_5-3 (jjSLu (jl-iji ^«-a djjilj jJI 

i^ibJjsJI ^-La-^j) <i"i iMiVl CjVjill i«_o ^>i»S Ij ^>i»^i (J^lS^ (j-^3 '^JJ ' ^"' O^^-*:' 
(j-C r-jij-jiJI CjVjLa_a SjjiLj isLalj Loj i_<jJISIlII JLuo (j^ ,^-»"tl (J^lxS (j-« 

(_pLiii3 SjLcLtitA (__>lojj^ T'-j^^ SI oUII jiSj i3^jLio (j-* (_gjLJojVI r-ijjii!! 

CjlijjLjfaJI 4jvIjj f_^ L^jja^ jGj (fcglbtj /j-alj^ (^y^ a A.^W Sljjil LjSIj LoIJj>- 

• x^ljll (_>iaJtJ (_y3 ^Li-ljGj (ji Jl>. (_yJI L^JLA J^l£ijj i/oiaJI 3 runl"'^ (_y3jjLl,l 
.<ll 3_(jl J (_yji La jJlSj 3-yJL^ L4JL3 i±t--ie-LU I jui ijja Jjii" 1 n" il /oi«JI 3 li 1 nl'^j 

V ji^itil 3_j^Lxl»-VI cjLjIjjJI f_jjs i_5j^l jLxLJjjJI jj j t-^ " "-(J^je-j (JjS LiSLs 
liLI J I " I J ->■ Lus (_yjJI '"'^jj (^1 f'^^j-'' 03-^ t_il I ii->- 4J I _i 1 11-^ (jl (3^1x-i 

'"'Ij J . ,. A", tl j^Lal ^^^l^jv (_g| «_iiaj Jju /<sJ (_^l _ A^iaJI cLituis JLa^ (_y3 

^Lj^ AJ 1" I ilj 3_L«i«JI 3^JJ<J,I TlJjlj (_,lr (_jX.L<Cl3-Vl (J-lIjcTlU (J^LiLsJ (_^f (jl 

Tcjjljj (_yC.^I i_a^Ljtjj 4"ri I iir*^ "j-^?^ tS'^^ («l«it (_yJ^L2jLll Tcjjllill jjt^"' 

/"^ ...3,u^jUI 3niiilntlj ^^UVl ^Ul^VI 
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(_yJI oLlLiVI M^j jiia njjS (jjjLojj LoI . L^ujSLo jo-aI (_yl>- jl -jL>-i ^-iua^j 

.^jiill t-JLsj (_,!btJi,l 

(j\ \x~ Ml 1, 1 jl sl 1 < tl JJi^ (jl (Jj2 (.7^^ i(jjkljJI X^l^l (_y^ L^LJu joJoUj 

tcjjLj JI_^ (j-<J-«-!I '-^^-'^"^JW '>Liti<il (l>jjJI pWj^ Sj^lii tj^l (_yAi«JI ti^jtJLi 
■ ^ ''"' "J '^'' lS'-^ iJj'-2-* y^ (jiS I III! jj^ (_yJL<t>-l (_yJI -1 j"_' • " ' Lai ii^j^ Mijll 

(j-o aL«JI -' j'-'ll ^j"i I II a (j^ LaLs-! L^LJjjIj 4jjjsjJI -" j~«^ JL2jij (2>c ^LUiS 

(°-4-o <3 > ' J f«-4j' Jj>-«j ij-<jj(Jl (_yi<-u j-i^ 3j ^"' ' "J i_k>^ (.T^-"'j-^ jljLcl (jjj 

t(_,oUII tiiJtJI (_y3 l5A5:J lS'-'^' ij-**^' (tt-L<^i-aj i(_ajJlSIlll sUiuiLi Jjiit'itl dJLlLi 
CjLj^ ^ '^'1 '^"' V <JliljjJj_aj julj /?-jLlJ (_jJLl!Lij (_aj^j jO ji ij-<i^ J-*J 
IjIJi^Ij IjlH^J Sji^j IjJi^ 3->^ sLxIaJI (j-a "iui] 4jjlj.^li (j^jj ja-oLm /oJLjlII 
.^j^Lila-VI L^La^IaJLaj L^JLulj^ ^j^^\ ^jJt L^ {jj] JLiV 1 5j_u^ (_Jjji. I LxjoI 

t I I I iM l-4-lJ i Ij-uS^cJjlII A-Oj-tA^ ^_^ L?~^-3^-JJ' "J ' " '^ J^Jtill J J ^ J ^ ' " ^-^ 

3_j| J-jJI bJi-a tS^jij I" I iij JljijJI I jui (jl^ '-*-4:' '^^'^ pLiia-VI /nlr j^ J^l^ 
J_La (Jj i<ijLiiuJ Jtla i±jjJL>JI joiaJI L-ts>-\-La i^j-ll (^J'-»-'J' cj-*-*^?^' jt-jLLiJI 

<iJjjJil 1 627 aL«JI ((SjjjlsJI ^ ..u .M Ui« ^^^ I J-^j dr-ii o "J ' "l>^ J-^ O' 

^LjI g| J I t II CJ 1— L. t .A J* J I 51 I II M M ( IIJ ^^Lili^l /QJ (_7-^ td I (^^lAll 4-L4Jjtjl 

(_y^ I", 'i Ml "ti (_y^l ((3_LaL»JI 3jjjtlll 3_L<sjjl^l» LkVjIj J Mir >lj1 I nil (jj-^' 

1662 aUJI (jjoJ (_^ ((SjSLUI 3jj(ju>JI)) L^aaIj 1 1657 aUJI LJLLsjLi Lujj^ 

(_fj^l CjLj_<jjJi-Si cJLLjj I I 666 aL«JI ,jjiJjLi (_ji 4j i n \jJil\ «Ll<sjjIS'2 I jaJ 

aLlJI (>-Ij^ ^-T!-*f-^'-^b 1619 aL«JI 3 i "'j>!l r; ; • 'i^- ^-^ .' o'-" Sj^ujI^I^ 
(_1jLSLj q] j Mir (j-oLiLlI (jj-lll (_y^ I Jui cjLj/KaJI jo-I tjl^j ... 1744 

jLsoV 3 J ■^ • ..l^tl '"'Ijl '^j" ■ "VI i_jjj sLxiaJI 5jLi>J ^j\jui^\ \ I ii'tj^ »l olr 

IjLsol /<s_L«JI j_«_j /«_[£ 1 3^j ii"i 1, 1 i_ajL«J,l «_uu>o (_yJI i_ajL^ c?-^' 4x.jjj<jJ,I 

j<l Ull .il.i_):J t_, oUII aJl^IlII ^Ijjj (»u'^I jJ>XJJ .3j.ij^ 3.3JJLA jl lj'^-» •"■ 
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d-o Lje-iis J <ijLjJl I ^ « " J ^ UtI i~.-»- jll I ^jtK" p-LfljjIj 3^Jl2IlI,I 'lj.la.<-U 

.(JjjJI ji (_fjj£jl CjI I ril lljJll L^J.«J(_ylII Sj o" I nil Cj^jajJIj SjljVlj jajikJuJI 

i>jL«_il (sJulJI 4_fl_tu_La (j-flJLj (jl (JLa_i U.SL<t« J-«-j («-! )«-j^jJI Ijlj* aLoIj 

1 } < (t>j-j-a 1Jl_»_>.j ' ^'^ * < ^LtJl 5j^_i-o LaLx-l Cjji^l Jl^ tcLL>.^jj ( tij t fill 
i—aljJai f_y^ ji 4jj_Lo J-J-5-J I J J i~ii a (JJ-S-J J^ (^ JJI i£ll<jJLA (_y3 I « "j ' ^" " 

(3jIj (ol^' llhilj L^-i^M'' (j-«^' / I^J-^?^' (jrJ^' U>^' (JT^ 0^ llh" J^k- 
jljjj -i_>"J J-"-^ (j-aliiJI 0_>^' (jr^ ^ 1" I iiJj-JJ j_<ii^ 5tjLcuJI (jj-ill (_y3 (^jjk 

LloLS ;^J-^ tii^ll ^^^J_^l ^j_jSl^ ^_^I1j*-J 'J '"-^ )t_i_uLlJl ^^^J_^l ^_^ ^j" ( nU t_$J-Jj 

j-lijjl (_jJLjJj JljIjJI (jjS (jjjLojj 1 iolr [^ o'^'j .j_caljiil jjU"llj «Lx-lII 

,^j^ g| t II ( tij-a jLlal ^_^ (JaIL>-LJ1 
4jol»tl SjjiLliii! (_j.Sjii- -' j ■^" ' ^ ^ . ..I^tt J jU" j^l I j_ii JS jLtJ (jSL<5-! (J4^ 
4-L>._^j;j I iij mil jLju^I Cuuaj^ JLaJ SS-j^LiHa-VI Lk^Ltji (2>c j ^■-'■l^ i_2jj-aj 
4-L>.^j;'C_i iiitl jLusI LUajl I j • "■^"' Cjjij^ '-^^P- ij-" (<ii*-II 3 li i nl"'^ (_,lr I j • "■^"' 
(_jj.c id—Lj^j-iJIj 4_l!Ll.l1 1 j 3jjIjVIj "ijiajiaitll I j 3j 'I .^".aVIj tU-i-ulj i ntlj 

.(_yieJjLl!l (_yil^Lj Sja^JLo /<sij(JI 3 li i nl"'^ 
SjJqJLII 3 i I ii'tb ^Llc^ (_yiejj Lll I (_yC.^I JlJso Jl>. (_gl (_yJI . U ^ \l '. | jjfc (_5-3j 

3jjIj jJI 3.4jii Ijj^T (jj JJI jlj>II (^j; Mijoll 7-V L»^ i3j.4i«JI 7-j>!lj 3j.4i«JI 

W.K. Clifford. .^jjrijK /aJj /n^jmlj (_yl^j <(«ijL!l ^Jjtli 3jxjjKV| 3-i;a-<j'il,l 

tfLbfj j_ii-Vl I jufcj (1956 _ 1884) G. Sarton Cj^jIlm jrj_>=-j' (1879 . 1845) 
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."iLujj A\juLis] <ijjLtujl 

i(j-l_SJLLaJll jjlSUIj (jLojJI i(_jJjj_i_(Jl [j m 1 1 (»3^ C^^oj ijL^jJl (J no i"i (j^ 
Ijlj (>J JJI . ^ " .^ ■ ■■>! aj (_,< J iii>LSLJI /o±«JI jliajl (j^ 3.2ji^l aJJt CLu\l. 
4-L>.^jj o" t fi n Bj^-i.^ ^^^)i^j%-a ^j& 1 Ll< C l > - '^'^^ * 1 J)jj?c-A 1 'i\n* a L^Iit-A ■ '^ ■ ■■ * /cljtJl 

«Lii£.LiII jjj (j*^ '3 ' '^^^ 4jjjj_ti5 (j-ulj^ j_y^ I ,<vlj ^" , ,.l (_jlill I'll tX-^M tl 
ijjjiji Aj , «LtjljJlj Sj_uJil joJjlII ^ '-^^ (3^ (_3-3 (jjLtuj"^! pi JjVIj <LuLjijVI 
ALaHSu i(_jSLul£Liil (_5JV1 (_j-<4ll:>JI (_j_u^jjJI (jlLiil jLl^I (Jjijij ^jj '^11 ojLjfc 

(jj_2JI iiJLLi^ i«_o 4jj I riillj joiLiljSLII Sjjj pj^^j i5j JJI (jjj Loj 5j jJI (oJLc 

«LcJljj q^jJu iJ-jJ i^JJI jj-iisj-iJI ■^ j'^ I Sj^Jiu (_y3 CjJiJjl Ji^j .(jj^jiuaJI 
4jjjclillj ui^jJiil (_psl£[jj (jj-ill ^L^ Lt^-5 "-r'i^?-^' ?-^^_5 Lt^! ' ''^ .' 3_' f*^ (<sJi-»JI 
i(_j-il I ri tl p-ljijlj <i_LjLjijl ^-t-LLi-a jsiaJI (jl (_5-Aj ^jlLsLJI <iiLa:>JI CjJLsoj 

(J ri J lj-:>-jLo (Jj-Sj Li^j .<ijjLcujl Sj^ULoj d-uLxjijI d-JLtsj (_yjL<jijl JoLiujj 

(j-\_jJI Llili T-^ij-ol :5Jl».j j-jJLi /nlr » : LiJI jj^jiil iJajj>J,l jLsJI tllor (_y3 

• (_j-ii I ritl JaLJuJ <lj| «(_5-<i (JS JlJU fnUll 4jjJij>JI ^ A. ^11 .cLuLtujI CjljLsol 
i_3jjJiJ|j ij3j^j.jlJ| Lli^o ij-JiiaJI (j^:e-i I j'j'^ " .''T*^ *'.' 2jJJ^>>JI ^ILaiajl JS 
iaJUuJi AjJL: (_yjfc i»>L«JI JSla lill jd . icLj^lj jLslcVI |_^ jj^f Ijjlt-^o j^l 
7c_a^Lo (j-C (Jj_«_<iJ I j .^'^il .^-^ US!-*-' O^-^-" ^^ ^^'■^^1 LkjLjol Sjjij (j-« 

5-LJl ,„\y\ Sj-tiJIj i^jJLuJVI Siillj (_yJLuJ^I TojLlJIj 4jjLuJVI isLSiJI 
2u5L>^l ^^1 ,^;i^ ^oJ /^^^ a^LcuiVI cjULoaVIj u^Ul^Vlj 

. LtJ 2f^l_(_uJ jj^ >LflIu_u_a «Lix^^ 4lijLJ_iio ^^^ * ^1 ^2>SL4-l 
i L<j_a1j_lj j] ^j_u_u jj>. j La jl ^j^S (j-uLsjUJ ljj_uaj cULlu-U Cci-ujj * <tttl tj 
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t3 J 1 til 5j_ibUi]| 5 i I ri'ti jji jj .^".tl \j_i, i(_yieJjLl!l (^y^^l L^a^ J-itiJij (ji 
aI£L>-Lj (3;J^I i_^jJ^>aiaJI (_j.<Ci:>JI i_^ljJajl\ OjLLII (^liail f-»^J (j-« '"'IS'nl (_j^i>- 
JlS (.7^'j '(^L'-'^l I— i-Sj-o i_p 'I I II (_yji (_^^ ^ji J I iiill )«-t^J (_5J1 id-ukjjjl 
(jLJii (j_« ij'-^'^ J I '^"' V Cj^jJaj I 1 j " 4jijl J I Iiill (jl .<ixjjLia5AJI J.>- kljj 
(ji (_5i^ J ' I ' ^"' L^jj AjLfljil <Li^ jjIo jj, I 4jijill (j-« (J-"-*-! ^J t'^j<il<!l 4^jj«JLI 
ji jIJlJjVI iJ-J-aJ V J ml I ii"t j-it (_yj>-jji; J J II J J U " 1 1 ijio (_, <iU!l j»JLSIl1I 
f_^ (_gjjj>J,l i>jJJJ (jLcuj"yl J^^J JSGjj . LjuIj 1^1,^"^ cLJI (_gi ijjjjISjljVI 
3_jijjJj| *uj_uiJI /<iJLc (Jj-2j LaSj .(oIjlII . " 1 1 J U -^ |j-« S^iai. (_pj <ii»-j_o JS 

jjij VI i(>L»j >UI (j^a jjjjMill 4jjll<ij 4_ulilJI (aliljSLII Sjjj jLs i^gjdl JljIjJI 

JlJ(_J /aJj ,3 . J , U 1 1 J (jl I ii'lVI (j^j jljj>JI CjLai>J ^jj^LlLo^I 31 ml mil (j^ 
(jil <lj(_LjJaJI (»5-l-C . L^li J^tJ 4 » J J ^-1 (j^ 4J3I I II J t CjJijalLi (jl (j£L<Jl,l (j^ 
(^^ Jii-LJ (jl N. IBohr jj_ij_Lj_i (Jj-iaJ i-«-S I 'jlfj .(jLtujVI J^^J Q^jluu 

((SLpJI T-j-ujja (_y^ (j\]iL<iJ,l Jj 1(JjJlA| miU I i ml LiJi (jl J I ii'>JI 

L2^j j-i^.uj3 i^\ ^ -1 '^'11 3jSLuISLjII 3J^I iilli i(j3^ (JL: (jl^ li[j 
(_gl «ljl i(j-iiLLiA (jI£Laj o'-^j ct^ 3jIi.ljJI I jll^ (J-»-^j 3_uIjlII L^JLuljil 

(j^ <tj^l^ (jl ■'-'^■> «LlI^ La (_pj iCjjI£ 3x.j.jji i^LjJ (jlS V»^J 1^1 (_5-3 i_j^lj^ 
3IUJI I ji£L<k (J inl 3jj I Iiill jaJLc (jLs i(jj^aj (oJLc jjk I jut (jl^ I jl _ jl". n sljj 
(_yjLlj Vj .3_j^ljJi,l 3_c.j_<jij jjJa_La JljJi:>o J^'^I (_jlr ji ij-^ ij-" '^'^J 

j-Ltj cjLujsJIj cjUij^pSLIVI fs-ILc jl - (j^jJiSLII jsJUJI (_y^ >L-3l 3ii3.>UI 

i^^j^slSi dt-ie-Li-o I IjlSjfc ^ 1^ ^ \t 1 1 xjL^j d-La ' ''^ ; '"' ' "J^ (J-"-II 'Lua^Hij ^_y:>j!Si 
«G|j_iJlIoj 4jijjJil jjjjjljtj (_yjLjijVI ii^ljJI L-A^ (j^ (3-^-'-* "^jol^tl ''Lp-j I nil 
jI (2rl_j^ljwa ' '-^ i' a Ij I iij I . jjjj_Lj_i jL-'ii I-4S »l Ull 7c_u^lj i<ijJeJjLlII 

(_, <iUll (JaaJI (jl-SLa .(jjjUJJilj (j^:>.j.jJ, I J (jj 1 1 1, 1 1 1 >^j I <jt (jj ijjjjuiLitA 

<^ J I ^ tl 4_«_Lx-£iJl Cj^_l.4-i (jlj t(jl I II yyu 4ji_j_lx-id (_^)ii:;t_a ^j^>-J ' I'H (J-4JtjlS 

(JjtJSO (_7lll lljL>- Ij^ 4.1<2L>JI L^LuLtcjIj L^LJLLbj L^lj-L4-4J I j .^'il ,^^. I 

i^j I ' >» ^ J J '^ a pjiji «LJc_jjLjj 1 1 jja (jLtujVI «jLu.i3 ij^' ij''^ ^^ (sJjiJI 

.(jLu^VI 
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(j-C Ltjla f_j U" I n't V 3 al ^-^ 3_p. 3-ul 1 nil 3 li 1 nl"'^ 3jl j^tl ^^ jaLiJI 3A<jii3 

(_ylll _ «Ll»-^J^JjSJI 4K l"lU (_5i^ (JT^ SjJ^La JlJU joia I OJjLtjUj "lU^j" I iTt 

fiLiuaiia t"«'r 1 if^] ta^s^^M 5jLl»j , , , 4_u_uj «Ljj1 jlj ^^'-^^'-^"^"j cLuLSjj 4_u_uLu_uJ 
4_i-il I II iVl (J_olj_«JI jj-JJ '-o-'ii iiJi-ljJI (j-o 4_L2iajJi,l ^j IA',11 4 j<i itl JlSJjJ 

d J ^ u ', 1 1 Aj u;tl j^l)) Jj^l (2>^Lx-i I jii .r-jLiJI (j-* Aj u;ll djo itl 3^1 ,>i-..ll 

((^LuijVI /«i^ I ^ , ,.l^""a cLiicjjQJl Aj tx ', 1 1 Lai ^j^l.l<>SJI ^«i^ ' ^...1.^" 
Scientology ^ Ull /n Ir (jVI ,3 I '^ J_aljj(JI j^ji J^ J.cLij tlj^ ij-"j 

Cj-x-ijus] (_yjJI «CLfljjiiii! i_gj^ 'J^'j J-* '-^^i^^ ij-" I oji iiV (oIjlII T^JjLj * . ^'.' 
t^ 1 1 11 pljLjJ(lj Ll^^e-Jl Ll^^^jSj i iiJ ^cljtjl 4-pN^jj ( (ij ( M ^ 4 Mt**! 1 na ^j^l 
p 1 < II 3^^1.c i(J3^ (jl (.3-V-y "-"J dJjiSJI (_, <iUII )«_<u^>J,l (ttJ^j iJjjtjJI jaj^ 
3_<jjljjJlj /n U II <-»lj vl .^".al i3-i.mljiiill 3.<JiJ'^Lij 3_L>.^jjJj^l jla^Li 
1^1 Juki JljJi:>oj 1 1^1 Miil 3 jU^U^-"ll u iiiii^lj 3_L<ii«JI CjI I II iiijoll 5JjL2JLl 
jy_olj_ij CjLaj I < U -■ 1^ ' I JlLoal (_i_jJa_jILl I J li-^jlj"^ (_, 1 1 U i-jjJIjjiVIj 

(^^ ^^L^JI f-^LcVlj (cL^jJJVI) 5_JILlII iTjVIj^VI 3S-oij ^^.u^jSLII 

aJUlJI 43>L«J (Jjj-VI Jl'C Mi'^lj iLuj-o jl i^jjti.u^ jl Uj!>" lS' i<13^U3l 

(jjijjjG i—ijJljjiij /tjiUxj (__>-3L>JI iLiJjiVlj i^joUII 3iL2i!l 4_uia3j ii«_<»jj>J,Li 

.(_yAi»JI sliaJlil *(_yJ4il T-l-ii,! 3_L4-CJ jLtji jjI-xjJ l/oJljlJI jIJlcIj A>L»JI 

jjli ,d A , ,.IAII jj_a CjLjiIjJJI ojui 9-^J^ C'^'.' '"'^''"" "^ jl vIjJljijjI I 1 j^j 
d_LoljJI Ji^^jsJI (JS I jj°i ' ^ in"" 3^1j^ «LSj^jS idjtla <1>-L>- (JIbj (oJjlII 4 li 1 nl*^ 
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(ji JljV Sjj^j-Lis 0'-^ <_!-:' '(«-L*-!' 4_fl_cui3 jLi-u-o (_y3 i^jLla CjJl>- ji Jca-" i n a 
(_yi /aJjiJI (_yJI jjijj 3 ■-' • ..lAtl J.t.-v ji^ .i»jL21Ilj ^LxJjl (Jj^ljjJ L^ I .'JT" ' "" 

J:ij>o (jl cjjIjI lil ^ Ull 3 n , ,1 r*^ jlj>1^ ij] (jj rt-«.>Lll jIj^I iiijjlj 

(j-\_IJ "ijvLlijJI ^ _; -^ j ' I I J d J ^ U ' 1 I 4j|jj^Li (_yJV^J<l~l I ritVl ^^111 IJlA (j-U 

^ J ^ J «Lxi2_ijj_jj ^ * JJ J '^ ^-^j"j ^ H * t"i" (j t fi"^ 4±>-^^ (_^1 ^" 1-^^ 
_ 4.j_LjJI 4K i"ia _ 4_l»-^jSLjVI a K I'lll (J^LiS jj^ iAIjuu idsr" i na Cj^'s i"ia 
Cj Ll>. jJj is" ! 1 j CjuLiill jaSl^j 3jjj.jm i^LLaJI jjL»-iiAj JjljJ,! \l A" , ,.lj 

/<l£ljtlllj 7-1 I riMi iiVI CjLiS^L>-Ij (_gj I'lljtl AJ.ijJ>JI p-_Jj_li-OJ 4£,jLiI| 4j^jJl!l 

J_oLiJI jLojJI 4j> 1 1 ,iV (^Ijlll rfiliL»iJI (jLcuJ^U 4jjIj>II culiir^ll ^ 

• TcJI ...(_^j2]l Ji"jJI Jjl>o jLaJcLj,! (_y3 VI A JJr" i n" V (_ylll 
^ Un (llj «La^Lu,l (Jj^ t"ilj ' ^^'^j" ^ ''^^ 3-*^ (jjj t fi^ llj (_5jL>Jl (j^^-^1 (jl 
JLjjiJ i 3*^1"^ (jjLjijj ...4jSjJ,I /txlj^lj dJi-ljiim '"'i '-^ .^-^"tlj <ilalSim 
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